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ABSTRACT

The project Adaptation Model of Technology Usage and Rubber Management
Innovations from the Impact of COVID-19 Outbreak of Stakeholders in Upstream
Rubber Supply Chain: Case on Songkhla Province in the South of Thailand aimed to
examine the situations of production, impact, and adaptation of rubber production
innovation management of stakeholders in upstream rubber supply chain due to
COVID-19 outbreak. This study also investigated impact factors related to the economy,
society, production technology & environment of rubber farmer households due to
the COVID-19 outbreak, strategies, adaptation methods for production management,
and technology usage for rubber production. Then a model would be synthesized for
adaptation of technology usage and suitable rubber production innovation
management. Quantitative and qualitative studies were conducted with sample groups
composed of rubber farmer households working with rubber plantations in Songkhla
province which were rubber traders such as latex groups, fresh latex traders, fresh latex
ponds, Rubber Fund Cooperative in Songkhla areas, fresh latex centers, and companies
and factories buying upstream rubber under the Thai Rubber Association. Descriptive
statistics and inference statistics were used for the quantitative data analysis to test
the hypothesis. Content analysis was used for the qualitative data analysis.

The results of the study indicated the following. (1) Rubber farmer
households had received impacts of major social factors i.e., welfare, impacts of major
economic factors i.e., household income, and impacts of major production technology
&environment i.e., lower products and production. For the adaptation of rubber farmer

households, the study indicated that reducing the days of tapping made fewer products.
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For impact factors related to economy, society, and production technology &
environment, the study indicated that the whole image of an average correlation value
of the social impact factor at 0.582 was significantly important at the 0.01 level. The
study indicated that the whole image of an average correlation value of the economic
impact factor at 0.482 was significantly important at the 0.01 level. The study indicated
that the whole image of an average correlation value of the production technology &
environment impact factor at 0.582 was significantly important at the 0.01 level. For
the 3 impact factors, the study could predict, or those 3 impact factors would influence
strategies and adaptation methods of production management and technology usage
at 63.7% (R? adjust=0.637). (2) Fresh latex traders had received the most impact
which was the falling price of fresh latex.  (3) Rubber Fund Cooperative for the
whole image had received the most impact caused by the COVID-19 outbreak which
was lower selling rubber products of members.  (4) Fresh latex centers had received
negative impacts not too severe with a bit impacts which were the low price of fresh
latex and the closing of latex-buying factories. (5) Fresh latex pond had received
impacts. Although the business was running, there was an amount of fresh latex at
50% lower. (6) Rubber industries and rubber companies had received not too many
impacts on the businesses which were the shortage of labor in particular of foreign
labor and feeding of products to businesses was 20% lower.

Major suggestions for the adaptation of technology usage and rubber
production innovation management of stakeholders in the upstream rubber supply
chain due to the COVID-19 outbreak were doing business for extra income and lowering
the cost of production. For the whole image of adaptation for technology usage and
production innovation management of stakeholders in the upstream rubber supply
chain due to the COVID-19 outbreak, there were 3 components that were the whole
image of impacts that contributed to the adaptation of technology usage, rubber
production innovation management of stakeholders in the upstream rubber supply

chain, and the feedback system for the sustainability of future production

improvement.
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wazluszuudn Uszneu dedaiudn (In-put) nszUrUMINTEYUaunn (Coping Process) A4
190N (Output) wagnszuIuntloundy (Feedback Process) luusararuazyhaudunil
Fortu WodudfiAnanmadsunlamwesdunndewanisusnuarlufinsussu
Usuiaziimanseduliuananauaussuiuisedad ity aldnssuiunandaliym 2
naln Ao nalnnisauanuaznalnn1sing agvihauaiugiy dewaliinisuananginssunis
UFusoonin 4 fu Ao $1ane Saulusimd unuivmthi waznsienszrinedu sadwsnns
Usudail 2 dnwzde Yiuimlduasyfuimlifedneussaniam Asheenainssuuiasiinng

Jounduluidudaingn tenisusudNmnnzay dneanuanuisalunisususnanaiaiy

[ '
(% a

FuagiumuTuLsEn I uarsERUAaIsaluNsUTURveIUARaTatiar ALl Ul
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Aedin NSTUIUNIT nsUSUs fei198n
A AUAY AIUTNAY Adgyyinng
S¥AUNS NTUIUNT -AuenuluviEL USusin
Ususn ATUAN -AUUNUIN

-SPUUNITUS il
nsdaunau

Al 1 naufinsuiuivesses
fiun: Roy (1984)
Tindali (1969) énd1a3n nmsususialaevialuls 7 Yseans sl
1. %ﬂ‘tﬂﬂi’?ﬁmmamgiﬁﬁ%mﬂﬁﬂmw TnganunsanauHa ARG INT ST
TneiingAnssudanandeadriuldiuaundey
2. UsengRnUAINLUULANUYDIEIAL
3. YSusdniuaninananduass
4. flausiung

a A

5. fdinag
6. fosunlludnuusuniiane Ae arunsanruanesuallilvfsgruluiv
fawIndey

7. vosdsnnluviruea wavdiemdodinuagiaue

2.2.2 huAANISUSUAD

Bernard (1961) na1331 n1susudndunisusudalidnduauesuazdasaudis

Yy 1A a a = ¢ = | = a A & a

aeuanlieg1afivsednsam danuiianela dauudula IngAnssuivanzay sauvall
AUANLNTONIAZNANNTEY BIUTUAINATY

Allen (1990) nd1vd1 MsUsum Ae anuidilangfnssuaiudn ANuidnvenuLes

LaTH D UeENE B IUAINTT LW AUINAY NS 1N BTANITAUAIIUABINITVDINY LAY

wignsaivveludisuszariuldegnsmnsuaziivssdnsam
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anA1TAg INBULWAT Wag Ve neadnd (2543) lalimumanglidn nsususa Wu
nsfiyanangtemuFuanniauniifadu uagnersmuunginssuvesauliidafu
ANNKINADUKAL TINTIANUADINITVRINUY AUATARLTIUTIn s et 19linugy Lidlse
UsimananuAutedla

wiln1 393ANasT (2538) NA1191 MIUTUM Muefs AuansavesyARaTiaz
Famstutlym uasngRnssufinevaussronuf oIV LUATAN NN DUATEUEN
aghadunsguiunis

TutlagUudesmuiutiyvivaniunisainisunsszuinveslsalain-19 dsfluanszny

IS t% = [y

Aunnaiediu salvdanianisinens Jndudesdisvuuunssuiionseiinisususi wie
38071 “New Normal” tiensogsen lsiidiauazanuduegfiatu (@ninouasugia
NSRS, 2562) Tnedion1s Fail

1. vgnena1ngvemnmainesulal ludingadwalinginssuveuslaa
Wasuld Wnevuanduinelfassooulavnniu Jagdufissuunsuudasmnauisfiannsn
dvfdloduilnalalaemss Fafudrunumsnsmsimundndue Gud wasr1onaingyes
yashuszuussulaiiniy

a

2. gnsEFunITLIE i i anensn i aasnlnd nsvienilonds
neasidududenuislunisvieaiiovesUsrrvuiazidon Wy USuiuiiume wihiudu
msneastiduuamondien wu Sunu ﬁ‘ﬁuﬁdwgﬂ Fadu Wudu Frfunisensesy
FINA1ITINBILASEUAIIUNSDUNITUS NS IAEAI TR 9ANNEL DI Yaansiy wasdunnsnis
Hosfuilidunn femsuaznandnianmsinensdasivreduvesinn Iaudednldfnile
nduly wfeuiaiifansaunaiuaivarmaynlitnvieaiisnfnninFouifuninnens 389
fausssy Usendl savisnnininensfifunldlmaausslonigean faazdroidudemily
nsadrese iy

3. MsadauaziiiuyaAfinEuA LAY MIthiananmansInEnsILUsIU

v

o lidusdnnsndnatiazyad1uiniu ieandyminandn idunain duasuliiia

7
97%n wavaienglaundule wu emisudsid duasdane Jununesdiaes uaz

dalsghvganningAunsedagmuanmsinens 1usu
4. NMSITUINNTSUMALUlAEAUAIANISINEATUINTY WNUSEANSAwlunns
HER LAYNITANAUNU WU TEUUINIUEAR3EENINITAIUAN AR LATILATIEANITVLNYAT

a a a

Vuadesuannsnlny 1Juiy saieiaunsunsgIuaudl Usedvsnmuesmandn Ay
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Uasndvvesiiuilaa uazifufinsseduinden fenmstmeluladunuszgndldlusunie
NSNYAT
5. MIHALIANENINYDIVINNYATNT AITHAUUATIBIAAIINT wagns
Fous lunmsinnuasnssuliiAausslev eliinunsnsiinisuudseings flavifannsg
Wasuwlawing o wazanunsafieninuedldlufudme eSuadenuiiupsuazasiaseld
TuoTminuasnsundetu
nanlagazl MnLwIRRLagnge)NMsUTUmasadLATIginagnskagIsn1slung
U5UFAI09ATUTDUNBATNIVIIAIULNIINNANTENUTDY COVID-19 liun nagnsuasisnis

Y

USUMIVDIATUT UNBATNT MUAIUNITIANITHAS A1SUSUAIAIUANAINTIALALEILINA O

9

adadaa a

nsUsuFF UM Bndnen eI Msufuiiluisiiamuuuiasegianeifios n1s
Usuilunisldutanssudientsudn nsususidiunisaatn nsusuddungingsy uas
msUsumluizesnissuiuazsiSeud wienseudiiienisusus msususlasviendn
el wagmsufunsduiufenssunainmss sy

a3u 21nmsfnvinguiuaziurAanisuiudafiifeades asuiulednnisuiui
winefi Amnuasavesyanaiazdnnsiuliam wagnginssufinouaussienudednis
YasnuLaranMLIAdounsuenagdunszuIuns Insnsufusliidnduauesuagas
seutraneuenldegeliuszdniam fanufienels usslaegragean IngAnssudimangan
fuanmdspuiif Sauanansafiarndadyuareeniuauaiwesdin azvhliduiuiia
lnegainuay
2.3 Nouiuaziulfauinnssy wmalulad

2.3.1 NOBYUIANTIY

TutlagUunguiuinnssuiianaumquiialy (General Theory) irdeuinnssu i
Aonssumilsiifienududouiunineduelsifugusssuivsngdaay ¥nideunangu o1
Wolfe I#fnw wuih nsfinwifenfuuinnssuesesdnafouriomalifeuaonsuiu Tas
Wolfe (1994) n@nimanadn uinnsssnainaniunnssiuly saufudinanves Amabile
(1998) o5 une91 uinnssudanududeunaziiauiisadeadunnduvosesdns Sl
annsaasudunguivhluvesuinnssy fauunansassumnuAnluiawesiaifing

WaguwUawasday widalinguiiiestesiuuinngsy laun
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1. N8Y319832UU (Systems Theory)

Amabile (1998) na1131 nssuIunsadsassivesuianssuesnsintuludiussiu
YBITTUUVIU M1ede nquansavgiausudulundlisnuniewun Tuaidis 9 la
Anwndlonmunslunisudlatgmdiueie o lnetneranudeing 9 ulduazninidies
Anw Whlssunudiiegalula

Hatch (1997) na1vin ngufszuu Wunssudusdilivnuresmdisanunaigaan
goo 1 Wunhefifianuduiusdaiu udunidafen

Amabile (1998) tauauug a3fnsudevthenufitmnguissuvanyszendlddadli
AR fudadefitida (nputs) nszuirun1snieluesdng (Internal Processes) way
NaWaR (Outputs) TITIN1TIATITRANLEITUS S wIsesAUsTney
2. nuaaean1du (Institutional Theory)

Spraggon and Bodolica (2008) na1371 nqufi1aruanrvuliaiudAgee

a

MsAnUNU MBS WA sEIRLUasLIINaRY e lHARmuuTsiuvesAludsAy T
wUFuasuiinsuURnuvetesdninevtiisau aanduasiduuund gy azvimiii
USuusainifuuaglvndnusuaumedenuunngAnssuduasugia Wuilsensulaesin
NT0UVBIANNAANITIANLABIFUUTTIAFIU (Norms) N52UIUNNT (Procedures) wazde
dudiugiu TnaduiizdnfudusdsfiAsafuianssuvesnud wazgsna

3. quﬁﬁa’lﬁb%%w&nﬂﬂ’ﬂugﬁu (Resource-based Perspective)

Miller and Shamsie (1996) l#in153ias1evidnwasii ugiu 2 Usenasi viale
niwensunuuulianansognasnideuld o nsfininennsmeanildfunisuniesainavans
Mnwddu (Property Rights) 1w dyeyr luaun wasdnsing wazeaes fie Hasnideunuy
laifiannd audungannweiazasnideuuuuld ninensvandasinrulaasiuinniios
Juagfuanimuindouvesnisudeduil gstailiansadsassduiansauls ninensd
91fensUnilesnndvdvd itz iunumiiawddnlunsduasesdoldiuioufianinsniing
wistuduresgsivluraefianinuindeuesysiafid msuiuuas maAsuudassiuvila
anansanensails uargnaunuuinnssuseddulmiiaiiassdlasgsiaguis ninennsd

afeAu i duiiugu (Knowledge-based Resources) fUsglewigegadmsunisasnenay

' '
o v A

Suasndadulriumnudsave99Ans

4. NuEfIRIeAUNUNIEIRL/ATaY Y (Social Capital / Network Theory)
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Nahapiet and Ghoshal (1998) lsd1diamdn dunudusuunineinsiie
231 Faiimsdeuiiogmelufiaunienlngriuiedeteduiusniw Fedaanmiinauvie
mhedauduidives

Spraggon and Bodolica (2008) la3tA31e% fununadenuUsznaunlsdfisiig 9 3
fif Ao fRfinds AAdulassathe (Structural) AAfiaes fffuauduius (Relational) uaz
ffflanude dRcuvImAe (Cognitive)

5. wqwﬁuﬁ'ﬂnﬁmm'smimmﬂ (The Market Theory of Innovation)

Schmookler (1966) 13871 Aud1salunisadieassAuinngsy inaindeya
N13AAINUINNTINITOBNWUUKENT U LazuinnTsudsi lafednagnsnisnainiidag
Usyauaudsa

Smith and David (2006) lamuualasinisduunussinnuesuinnssy Tu 4 anweay
Usznause

1) 71591uunaudnung (The Target of Innovation) Takn WInNITUNE AU
(Product Innovation) WiMATTNAIUAITUIAT (Services Innovation) WiRNITUATEUIUAIT
(Process Innovation)

2) FUNAINTERUVDINSUABULUAY (The Degree of Change) laur uinnssaulu
Snwuzldsunau (Radical Innovation) uinnssuludnwugrssiduasgly (Incremental
Innovation)

3) ANFTIUNAILVDULIAVDINANTZNU (The Area of Impact) laun winnssunig
wialulad (Technological Innovation) WiRNTTUNIINITUIANT (Administrative Innovation)

4) N33 uunmunszuINNsTvilmAnuinnssa (Process of Innovation) 1A n1s
HansiumewmAlulag (Technology Push) MsfsmieAufaIni1svaeuslaa (Demand Pull)
mawaumaussunalulad wasaudesnisvesiuilaa (Coupling)

2.3.2 HUIAAUIANTIU

Wugena lyedni (2547) lanantinnunneuinnssulugaasugaansin winnssy

Ae MIdndanfalnivienisidusslevdaindeniieguadiunldluguwuulnl wievinlv

Y

AnUsglevilunudaasugie
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anvad dazgmsleBu (2549) na171 winnssy Aen1suseAvgaslmivsevinvedlyay

aunsaaseanuianelaliuanguand Wy n1seenaunivi ienauaueInLABINITYDS
v G Y al dl 1 v v 49{

anAmsegusiaa Weaunsaveengudmunglininedu

Hamel (2007) na17771 UiRNIsUNI9NIaAnIs 1un15tUa sulladag199niaus o
FPUUNTPUIUNTIANITVOIIANS TRz I IMaeAnslugaud15a

a & 1 I & A I I3 d‘d [ [
Wel LAYEIUNS (2550) Na1vIn BdnsvisenlsnulanaIy NUINNTINNINITIANTS
I3 k) Y ad Aa o ) o & 1 a ) Ao a &

99ANTUY Aoadiiugunfdmsuaudniaselulusuan mszn1suimsdanisig feidu
FINFINVBMNET 19U NsAnAUNGRdugiFUAvSoN1TUINISIVNA 9 n1sraaguuuulvd vle
nagnswuulng 9

Marina (2007) laliimnnuvune uinnssudunisadiemnudnlmivazaiiug el
HaaNSIndn1eaugsia aglianudAgiunisuSulanssuiunsaiugsianieluesdng
(Internal Business Process) uazlAseai19gsia Wead1edudn nandugiuasusnsnasaty
ANUAIUADINITUDINATR

Jay and Leonard (2001) na@1311A9nssuauuinngsy 5 Usens Ae (1) nsiuzi
aa [ a o a ¥ a o 6 o 1 [y} % L3
3TN INUAIUNITHAS (2) NSHULEIAUAT wasNAnN gL (3) NM1SUSULATIE51999ANS
geamnssy (4) nsWlawvasingavuvadivg uaz (5) MaUanainurialng

2.3.3 wuaAamalulag

lutagUu walulad (Technology) Wun1suszgndaiug AuInemansuly
Uselowd Ndinsudaunieddes Imsandunuy wagsiudgunsaling q Aldlasiluaiy
sysurflanuianalulageail vinlvuywdlasudegiuisauasainaindngmalulagun
Uszgnaldiviinuseiniuannune egladnsdwunmalulad enfisg1auu (Heinich et al.

1993) lgsuundnuazvaunaluladaiuisadnunsonlady 3 dnwuy Ao

1. welulagludnuazaenszuiunis (Process) Wunsyusuldograduszuuves
FBnsmanemanssenuin 9 iethlugnasunaujuf leedeindunszuiunisi
4 Ay ° ! v i A a X
Wetalauazthlugnisundaymsing qiindiy

2. walulagludnuauzvenandn (Product) muneds aunsalwazianiiilunaainnis

q

Tonszuunismamealulad

3. wAtulaglud NWUENANYBINTEUIUNITWALHANAR (Process and Product) vau

a s ° Ay o ¢ l ) . o o v v o
ig‘U‘UﬁEJlIW']Lm@illﬂ']iV]WQ'WUL{]UUQﬁNWUﬁiS%'J'NG]']LF’]i@QﬂUIUiLLﬂi@JVlLﬂEJ'JGU@\TﬂUﬂ‘U

o - -

walulag¥anin Usslevundrdgluouinn A NMsimuRugdniiasiy Lo unande
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dy ava aa Ao w a dy IS o w
9158l sEyIng MsUiamanaluladdinmindeaziiniu ssinaainud1Ayse
wywerAkidesluniinisufianiesunsianismalulagasaune luvaeiivsemealne

[

MA9YIUY LTBRINTINOALATEFNR Nra1eAuiLLIAAlAdn L5 RBmIMR i lnl nEnFuA

[ a 1

way \Dauinislvl q TusnunuiiasendeTngiuuasausinmgn Junsdudeldiuievves
Usgwalny wumslndasdeadumsldanosinniu Tauannsofider ofiuyuuas
waunay fumeluladlvg 9 lun1swdndudn wie wueuinisfianunse wisdulunalanld

wiAlulad wnuis ﬁqﬁmqwéﬁmmﬁﬁum dietnglunsvihawSeuddaymsing o wu
asile, 1n3eedns, Tan, gunsal weeudnseriwedldanunsodudedls Wy nszUIUNISANg ‘
walulad iWunsuszgndibiernudmedninemansuild wazneliiauszlosd Tung
UAUR unnauyudnanfamalulagidunisinerninus maanermansunldlunisuseivg
daveaing o ThAnUszlevigean Tuduiiduteunnsinaveunalulad duinermans fe
welulagagdead ueg uiads muasvghadududninisdeuts dauanuimiadiu
Ieneans Huautifdunuves sgdlsimusrlanininmeunsiagliinsdeususesig
Tn asuite weluladadelmiAntulaedaruimeinemandiiugusessy

a5y anmsAnuinguiuundauinnssunazinaluladiif oates azuiuld
uinnssy Ao msthduwnfnlmivienislisdlevinndafuiifogullusuuuuln e
nolfiAnUsrlovdludaasvgia uinnssudunsadsnnuduazaudalnd Snviadiels
wadwslvsinsiugsie ddvimnuddyiunsuiuusanssuiumsaniiugsionieluesdns
daumalulad AonsuszgndnnuiiuinermansunliliiAnusslond Aiferdesnisuan
msadreismsandunuiign wazsiudegunsalsing q AldldTlunusssuvialanus
welulaByail iliuyudldfuassiuenuaznnaninaluladindssgndldiunisduiu
FinUsedrTundeuavgludunisimuinalulagiviarnuivadeuazssendldsiudu
winnssulusueig 9 InTuitensiwann3uueteddunardeiies auswenisusufues

AINADINTVBILYLE

2.4 §01UN130IN1T3EUIALATA-19 WAZAAIUAINATIATITIRUTEITUTRLNEnsnTIneTy
Uagiu

401UN15iN155EUIATee COVID-19 awnsaydaus laua @n1un1sn1sN1TsEuIn
COVID-19 vadlngludagdu uavanruninnisamse¥iinlsedriuvesnunsnsineludagdu

1
v A

= o =
YIUINYALLDYANIU
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2.4.1 ga1unsalnsszunlala-19 Tudssmelne

nsunsszuIaventoldalealsun 2019 wie Tadn-19 (COVID-19) Eudu evansd
WA 2562 wazananuusvegluiilan ai1sanumands dauansenusoaunm dnsuay
iAswgiavesUszeng iunsunsszueiiAnanhialalsunfinanesiug Tnsunsszuinain

L 3

dnivndgau mnaudrulisgnnindwazninmwing kussuumamela msdudaiu uaznns
Suusgmuems Wulsasnuls wisteizundnlusiinmediannudene lionandudug
anmund wu Yesuazsruumadumela (Judu uasdeduifieunnsinu w.e. 2563 fins
svurelng (Pandemic) Wumsindeialaniisimsivesesdniseundelan Wetuil 11
flunas n.a. 2563 (nsuAIUANTIA NTENTATITUATY, 2563) AnadaleTuil 15 wwey
W.A. 2563 UizﬁﬂﬂiﬁﬁiaﬂﬁﬁgaﬂL%Q 1,982,939 AU Lazldudin 126,761 AU 1ag 5 a1AULIA

¥

YosUspmAnildRnogedn Ussimmanigawsni (609,516 au) Wududunils mudmeau

Y

(174,060 Aw) B9nd (162,488 aw) 1wassiu (132,362 Au) wazHTara (131,362 Aw) waziile
finnsan 5 SfuusnveslsemaiisuiudideTinunndign leun ansgewidn (26,057 Aw)
Bm1a (21,067 Aw) @y (18,255 Aw) AEALT (15,750 AU) Lazdns1wve10419nT (12,129 Aw)
A1Ua19U (Dong et al. 2020)

nauiwuIYINsisafnse nsuAuALla (2564) naain dwmsulsemelng ladinng
UaauduuRnisniizanidy (Emergency Operation Center: EOC) Faust ¢ uns1AY 2564
Jdlonouldnssruinvedlsafaidolifalalsu 2019 dansosmfndeigesadneen
Uszina Ussndlne wuFndenousniduinviondoduiliumadiusemelng neluan
2 dUnsi Inmsrenugtisvedneneusn Uszneuendndusauind lufiuseinaidulud
Usgmedu uwidinmsduglasarsidu sdsmivlussegsomsudiaslfifaiuges q
saiflosagned 9 ﬁy'qQﬂaaﬁ'lﬁumqmmm}hwizmﬁ LLazﬁqﬁjﬂﬁsﬁﬁms‘gamﬂuﬂizmﬁ
nsznTvanssaauisldeantsemalusvienyune nefinadeiuld duatud 1 fuey
.. 2563 fnuslilsefndelafalalsun 2019 vde COVID -19 Wulsefndedunsne d1iui
14 sunszvdygilsadase wea. 2558 ieUsglevilunaiszSadesiu uazniuam
Tsnfnsiesunsne wagluszegsomldnunsunsszuiaing lnadunsindodunduion

[~

(Clusten) diulvgidudiaunianduaindedszna gneglusauduazegluaniuniniuiiie

o

dunne1n1s Inedeaanul Anlaainnrsaunidesnluguyuiazy Ulenid1uinsialu
A01UNYIUIABE19ABLIDY TFUIRTIEAINTINTBUTE Y ITULALH ALAFN WU TENBUNTS
laglamzluiunigmanul A eadedaiiaslunisuiiniuuinsnisdesiulsnegis

wsAsalaglanznisaulaninineude wdudidlevsy o annisAuneludaniunag 9
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flidndu nindesaouiidssfidausiniu aunuierdldalvesue violduendindunye
Yz Ehsgidunmensvesiufunat 14 Ju mnflennsld lewduee fign wieaynlaisy
nau aulisusaldSunuwmduaslameUss Sinsdunisvingu
2.4.2 AoUNNNTAN5AINUsEIIuvannensnslngludagtu
dmsuaniunImnisasnyszdniurennunsnslnelutagiuaieldnisssuin

COVID-19 anansnagulddad

1) sgwinedauieuwnuaiaumdondmieneldas lnesuadaseusmund
5181511@5891'@%@1'@%&“}171' 60,276 U W& 27% vaensasaudslnsielasatlufa 12,559 un
way 10% deiiselafnau

2) asuFoudl sianelduesnaimsiununsidudndiugs Tnowad vseld
uenwieanmsiinunsAndu 80% vesmeldaunvendauiou Tny 60% vewrsauSou
Suisuenmainuns Taslawzadadeuilifavnvatssnu wazaddeunvianuainmsin
BT ward1wIuNI 40% Meiiadulauang@fivihausiedmin Chantarat et al (2020)
wandlidiuinselduennmnunsanideusndusensiesuannages wazamaIEAIY
Aaran1enIsRuYesns It aunensaulng 3t Mismatching vessieaetazsele
Wnunsidnwazidu Seasonality

3) @01UZNNAIUNITRUTOIATIT D UNYATHAULANAINAUADUT1UIN 1Y
smuiaidoununsanlvgivigs lnsmnsmanynunas afadouvulvedniau
Waw 3.4 fou waziintlndaaie 416,143 vmserdaTeu ATy 50% nilaunsdaiy
300,000 UM Way 30% AW 600,000 UM TAENIINADILAAINEANAD SUIATT 5.0.4. (60%)
wazvavnsaliarnawuvyUi (16%) way 35% vesrfaSouiiviuenszuy

4) ANUAZVDINITODUVDIATITOUNEAT UANUUANFANAULIN TAEUINTINAT
poNINYAUVES TIFadUNINEATanmadedgs iU vies aaeurmuniiyarinisesuiads
WeAY 111,389 U uafideradinnuuansnesenineniadou Tnsluvaed 25% duinndd
100,000 U™ usils U 30% ATlide 10,000 v MsoouTiumnssiuinltguAINTININTS
Sufiauuanenafudae waswuitlurasfisnamemiausonsndauresaiuioused 6
W WA 25% 11nNT7 25 Wi wag 10% $H3nnan 100 win

5) afuseudlngiinsiuseiumenulesgs wiTindnUseunsdanudisin
Tng 90% aunulunesyuanvufsegeainiaue wagnin 75% Musedudin iudu us

v a o ' & Y a a o A aa
u@ﬂﬂ"lﬂﬁ?ﬁﬂﬂ’]ﬁﬂqﬂizLLagﬂﬁqm“U'}EJL‘VT@'E]Vl']Qﬂ’]iLﬂ'HG]iLLa'J ULWEY 20% UDIATILTDUNY



19

wssueglusyuulseiudiauwuuiinednmselasuaianinisdnsunis FastiuAunsodils

Tlanansavihaulaluaarunisalingguil

2.5 HANSENUNN552UIAYBICOVId-19 AanN1ANISINEASING
2.5.1 HansEnuMsdsaunIsinensinentelinisszuin COVID-19

89 373550 (2564) WU WANTENUNWEANIN COVID-19 nusniignrenanssnu
AuIAla ANnda wWu nsiands COVID-19 annfulazsinliniieusylumnnisainad

[

AT UAD LNABINITANULASEA AAY Post Traumatic Stress #91N15%11aNa7 Uaulindu
Yy A a a ° = | vala o ' & '
agele AuR Wllaunslunsviinu wieadie gadeinisasnailuninsiy asdulgmise
gunn feslvaudiAguinndt 1salada 19 mna3indenis msanlunisiandsuay
= v a o ] v PP ¢ o 1 P o w
S8u3 wenANUASIiuANIIIY Asenuemsidusylen Windeuliiiisane sandidaniy
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1 fannseldlunisfinwls
2) msfawnsasiloyndl 2, 3, 4, 5 uaz 6 TaomsinAugndoaiivanss (Validity
Measurement) laginAa Qﬂéf@ﬂLﬁ&JMiﬂ@’]ﬂL‘l‘faw’l (Content Validity) A311gn# 84
Wismssmulasaaing (Structured Validity) wazannugnieaiivansiniuniiuaenaded
(Consistency Validity) A1835n157auUU 10C Imiﬁ@%a’nﬁm 3 yIupsI9EeUnS 0eile

| A Y] A A a
LSUUL@IEJ'JﬂcULﬂiax'ilIEJGQWV] 1

< v
3.5 NM3NUIIVIINUDYE

= v a Yaa =3 14 A
m3fnwiasall WolETBnsiusiusadeya 2 Ussinn fe
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1) Teyaugugil uTiuindeyarsludslsnalasnisdunivaluaziBaliinalay

Y <9 Y

€ a = ¥ v 1 1

nsiauLarduntvalidedniaeUseauiulineidesiunquiiedaiedniuiailunis
FITITRYA
2) Teyanfend Wunsfnudeyarisrunulinnenaisanunasdeyasia q Anns
[ POl 1% d‘ [ a v I A [ J £4 !
Nusuninlineund weanuasmnlunmsiiuteyaifelasunasiiuidangtd loun
2.1) vilsdauarisieItuaNNsiNe uNTITUIALATA-19 KATNANTENUADATA

NwRs NsUTURazn1TUTUAve s ddulddudslurisldguniugnanisiniadui
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HANIENUIINNTIEUIN COVID-19 dariiduladiudsluilgouniu Jadouwasanuidssid
HANIENUIIN COVID-19 sian15usuda sutlounside suudeine1inus $1891u wagauide
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F19 9 AREITes

2.2) 13AIVITOUNANUANNIABIAUNNTIFUIA COVID-19 UaTNANTENUADATA
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COVID-19 Jadunanssnulasugna diau wasdawindou sian1sUsuiIn1sdnnIsuanLazns
Tgmalulagn1snang1annsn wagdauasigiuuimenismvuawuInegULuunsusumlunis
Idmaluladuaznisdnnisuinnssunisuanvesiidiuladiudsluiddaunugiansnia
AU
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fidwladudelunaldguniu Yadeuazanudesiinanssnuain COVID-19 Aanisuiudn
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Jaemansznunedeny (X1)

1. sgAunsAnen (x1.1)

2. anuavlun1sufunnu (x1.2)

3. NANTTUNSAsALanaY (x1.3)

4. fanuinninauazmslddin (@uanae
YDUNWATATUIIAIULNNTT) (x1.4)

5. Mslasvaiannis/uleunenesdanuann

@

11A3g (x1.5)

6. WuazUfduiusluguyutae Covid-19
(x1.6)

7. Tedrianisvudsasladaing (x1.7)
8. tymmuduegiiintuluataiZeu
(x1.8)

9. fimsusuasuwginssuguilaa (x1.9)
10. fimseuiuazUesiunuadluny
COVID-19 (x1.10)

11. SAUFUNILNINEUAENIAN (x1.11)
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Jadensznumemalulagmsuanuas
Awandau (X3)

1. dpnsanued W mslade nsidadvie
nstesnumdnlsavesnsigeu (x3.1)

2. wssilunisndnuaznssanisiiusien
NAKANUDIASAUTOU (X3.2)

3. wseUluNTHARLAYNITIRASIAS BN
NANAMLAZN1TVINANERVDIASTITOU (X3.3)
4. seaumsldansiadl (mnetiaynianssy) Tu
N13IANITNER (x3.4)

5. SEUAMUMEINTAIETNTIN T BAY
FeBusnniuluaiuenansvenditou (3.5)
6. SLAUNITVIUNANANLIINITIVBIAS IS OU
(x3.6)

7. SuuumaS U eHANEREN NS 1Y
ASALSOU (X3.7)

8. syfuAAINELTiEwomMINeINIANSHAR (1h

Ay walulad (x3.8)

Uadanansenunadsegna (X2)

1. szauseligvizvesnsiou (x2.1)

2. sesuviiauasiFerluiligtu (2.2)

3. svaudueauninseaululagiu (x2.3)

4. szaualdinensusoululagtiu (x2.4)

5. syduarwanansalumslinivesniaugeu
(x2.5)

6. Mufifidensedluniaufou (x2.6)

7. sefunedeiiionisgulnauaznisuilna
(x2.7)

8. sgAun1sIanuluyuYy (x2.8)

l

nagnsuarisn1suiuaInIsians

nanuwaznsitwalulad (Y)

1. wAllAn1sNEs (Y1)

2. MsifiudsEavSaannsuan (v2)
3. NTARRUYUNITHER (Y3)

4. ygnen1suas (Yd)

dl = a
AN 11 G]’]LL‘IJiﬂWiV]@ﬁE]'UﬁﬂJiJG@WU

5. Wnauvannuanglusyuuns
wan (Y5)

6. USuasunislausenususdidy
AAnEAS (Y6)

7. YSuildsunsldussnuuennia
Nuns (Y7)

8. USMSIANSAIUAITIEU (Y8)

9. Sumsativayuannmhunaiguay

aontudu 9 (Y9)
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3.7 Bnsamseideya

3.7.1 MsATEndayauuU#aua1l (Questionnaire)

a

JunsTiesgidayaideliuna 1neiiua1niin1snsiaaeuniugnieuwasalny

anysnivesuuuasuay ntuideyaiildunassia (Coding wérTaanyssnanadas
iwsesmeniiamed 1lUsunsumsaifnasdinuenansiiiefineideya

TunmsiuuanaeinsiirguuuszauaNuAnsiutadeluaume 9 wagseauanudisa
TunsdanmsvisaiiendanumsdadumauuuunnsduyUszanaua 5 52U (Rating Scale) Ay
JULUUT09ELATA (Likert Scale, 1932) wanthlUiFeumisuiuinaminisuuaninuming o
seAunsltauvesldlusunsy

AMOULUULNATIEIUUTEINUAT 5 S2AU (Rating Scale) lnamuuntnausinsiiAIAzLLLY

A9t
AU AU
FEAUNNTIGR 5
SEAULN q
SEAUUIUNANY 3
SEPULDY 2
v v a
seautegNgn 1

FBnsudanalagldrnaiis (Mean) munaeiAAzkuuIULUUYDIAIATA (Likert Scale,

[y

1932) st

AZUUUGIER —ATLULAER

YRANVDIPZLUY = ——
AIUIUYY
5-1
5
= 08
EAUATUL AIUNALNY
ALRdeY 4.21 - 5.00 FERUINTIEN
ARAY 3.41 — 4.20 FEAULN
ARy 2.61 — 3.40 seauUIUNANa
ARAY 1.81 — 2.60 SLAULY

ALady 1.00 - 1.80 seudeeian
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3.7.2 Mydaszndayauuudun1ualidedn (In-depth Interview)

[ a

& a a ¢ a & .
LWUNIFUATIENUYBUALYIAUAIN IG‘IEJ'JL@T]B‘ML%QLU@‘VH (Content AnaLyS|s) AINLUU

Y 9

va o v v

duntwal lngusnUseiaumg o MUANLAALTILYIBILAAYAY KId81EUaNan1TIIeanuMY

Y

[

WUUNSIEUUN (Descriptive) wialladayalunmsiunigladuneunisny) wazinguszasa
989N15IV8 FINTIATIENRANTLNUIINAITIEUIN COVID-19 9£INNTIATIEUNATIUINLAY

WW9aU SN U18ANNEIEY (BCG) winnssy wazinalulad

3.8 snanldlumsimszideya

dmsvadanitlunsiineideyalunuideliun aifiBomssamn ln nsuanuas
Aud Andeas AaAnuay dauldosuunnsgu (Standard Deviation: S.0.) Liiogn1s
n3¥evesiILls wazaiRnsdaiteildlunsveaouansiigiu Téu aifnsiinsziannos
W1 A (Multiple Linear Regression) wagafl AnaaauaI ud UWus Peason Product

Movement Correlation

3.9 $221281N1591198

n3AnwITeAsI Tdhadiun1sasudiui 1 gatau 2563 G130 fugneu 2566



54

U 4

NAN15738 wazanUsIgna

dmunansdnunsuuuumsliveluladuazuinnssunisdanisaiuenamnsiients
Ufuianmanssnunsunsssuiadelasalalsun (COVID-19) vosidwlddudsluile
gunueeINaduth: nsdifnundsinasma aaliusemalne dedd
4.1 @01un130iN1IHER KanTEnu Uazn1sUTuallun1sdanisuinnssun1suan
enamrmasiaulidudelunddgumusamnnniaduihnnnisunsszuiaes COVID-
19 laun
4.1.1 AFAUTPUNUATNTYNIAIUL NN
0.1.2 {iFen9ldun avnsainesyuaILens auANE GEeam wazlathens
4.1.3 lssnuuazuien (Jusu
4.2 UsziiumnuAniiufefuszdutadonanseyumaasugia dsay waluladns
NAALAYAIINADNYDIATITOUNTATNIVIIAIUEMNNTINATUNITEUIA COVID-19
4.3 Tnwidadenansgnumaasesia denn waluladnswdauardundouved
ATITBUNYATNIVIIAIULNINTIAINATTTZUIA COVID-19 UaznagnsuazIsnisuudinis
Jansuanuarnsidmalulagnisndng1an
4.4 Fuas1eiizuliuy (Model) wwinnanisusudtlunisldmalulad uaznisdnnis
uIAnssuMIHARE NNz aufUan1Un1saiNTUNITIEUINYES COVID-19 vasgildiu

Ioghudslumaldguniuenamnsniaau

4.1 d07uN15AINTTHEN KANTENU Wazn15UTUAITUATITIANITUIANTTUNITHEABIINITT
v Y1 = 1 1 v H o/
vaufiidulddrudelulggunmueiawisiniaduinludagiu
dmSUNITUNALRANIUNTAININER NanTeny waznsUSumlun1sdInnsuinnssy
nsuanganTveidulddiudsluiiddaunmueiansaiasuinludagduainnisuns
5¥UIAU8s COVID-19 {Anwnlaunaueddiuladiuds laun asoununinsviaiu
gNITT HA819 Laln annsalneauaIuens auNANe1 JA187191151 Uaee waglseany

LATUSEYN Y9seazdunnall



55

4.1.1 AFTOUNEATNTHIUY NI
1) ANYAULNINEIAY LATYFND LazaaIUN1TAINITHEN
(1) doyarbosdudnumzniedany
dnsudeyaifosiudnvusmadinuesniifounsnsnsauens (e 5)
wuin Snuusdesiuteanunansriaiues na eng uazenauvesimtnsauass wul
vvthaseuadanunsnsynaueadumane fovay 63.3 1udndufiganiiwaviedad
Wiea¥enay 36.7 ludruegvesiminaseuaiiinunsnsvauens Tasads 52.80 U lag
INYATNIIBLRY 62.6 10185213 41-60 U sosaeunesay 23.8 dong 11nnd1 60 U uaziey
8 13.6 1018581379 21-40 U wagn15UudeAIawIT09InIATEUATINYATN IV IAIUE
dudeerauins Segag 99.1 waztuiomauidaaiy sevaz 0.9 d1usu N15UTENBUBITN
V9NSNEAT Usennussueiisou wavdnwuensidusuaiuiou nudn msuseney
91TNNINSNYATVBANYATNT INWATNTAYIEILENMITT Fopaz 100 Matunalsl fesay
27.5 Aesdnd 13.8 vianuthdiniisu Sevas 3.7 uazviun Sovar 1.8 Tuideausany wui
UTELANUSINUATITOU WIINUATITEU Fo8aY 85.3 LINIUINNIALN Faua 11.9 L3N
$raUsd $evay 1.9 uazuseuinedaag 0.9 wag dnvarnsliusanuaduiounuasnsg
inuesluiifunuies fogas 94.5 wazinwninsfudaniagneme (NSasauaudy) Soe

Ay 5.5

A519% 4 ANEUENNEIANVDIAS AT DUN BATNTAIUYN
N=399

o Y ¥
%IUd YA

LNAYDIRINLIATIUASD
- Yy 63.3
- UGN 36.7

218YBIWIMTUIATOUATY

- 2140 13.6
- 41-60 62.6
- >60 23.8

\aae 52.80 1
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56

N=399
#1U9 fovay
ANEUNVRIRIULNIATEUATD
- WS 99.1
- daan 0.9
N15U52NaUNTNNINISINEAT*
- YNAIUYINITT 100.0
- yhavuralll 27.5
- Apedns 13.8
- N 1.8
- Undudiu 3.7
USTNNUINIUASISIU
- LSHUASISDU 85.3
- LSeUeUsEan 1.9
- ussudedingm 0.9
- LS9UDNNIAYNG 119
anwaiznsldusunssou
- Funuaslufinunues 94.5
- SUNNINLNIE (NSAYNNEIUAL 5.5

'
=Y

aU)

(2) deyaiUasiuanuuziATEgNa

YoualU IR U NWULLATEINAVDIAS I DUNEATATINIAIUYIINITT WU

Y 9

(M15799 6) NAUNDIATIIMINUAVDIASIFOU Laeade 27.6 13 Saway 57.8 luiiu 20 15 Sae

ag 30.3 ag5e13i9 21-50 15 uazfewvay 11.9 1nndi 51 15 Tnedrwiuiiduiiensesaiuy

8191197 Teetede 25.21 15 wlasdl 1 5aa 66.1 wUasi 2 Savay 22.9 wazwlasdl 3 5ov

az 11 dwiuussianienansdnsiauinenses laua Sevay 61.5 fheases ua.3 Seeay 11

Aoenses Lilllena1sdns Sevas 9.2 {ilonses an.1 oga 9.1 HieATe Ua3.N. Souas 4.6

ANBATRY UAda. Seeay 2.7 #heses Anu.5 uazaun. ddadiuwintu Sevas 0.9
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dmsuTelaveInsilTaunNERINIYIEINENMTIMUI elaanivesnsiteu lay
1@ 90,571.27 unsiel Fevay 49.5 1InnI1 60,001 Unsiel Fouaz 30.3 ogsEning
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yaugnsutagiuliiisme uasiiieane Souas 31.2

A15199 5 é’wmzmwgﬁwam%’aﬁaumwmﬂsmamumamﬁ
N=399

o Y 14
%IUd YT

da  aa g o
NAUNNDAIDIVINUUAUDIAIILIDU
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fiuiidensesiomaveniadouads 276115
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N=399
eLTh) Soway
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Srnufiuiidensesaiuenamsnads 252115
Ussumanansansiinuiidensas
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6. N5 LYLTIUIN IUNANEAT
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aanwaasth (Hukandaanth §ad) s 16.5%
saniile e 11%
Sudeianumeinuastiudu (gn dangi) e 21.1%
aanlUsudeniaensludedmia  m 9.29%
sanlsudaniasnsludidine (mMeludmie) meeeessssssss——— 9.2%

v o = a X % o v a
Sudsniasaindulungim dualndifos . 19.3%

0 5 10 15 20 25

WA 30 FewazHanIEnUaIN COVID-19 donagnsnisusudilun1sdnnsnaneanisves

AT DUNWATNIVNIEIUYNITIAIUNSUSUUREUNS LTI INUINT L UAIANEH S

HANTENUAIN COVID-19 sianagnsnisusudilunisdnnisndngnsnisivesasisou
NEATNSTEILE1NTIEIunsUSuAsunsTdusseudnslunianens (A nd 30) wuin
fudreihaunianuesfindu (Ugn davd) winfign fesar 21.1 sesawniudneninen
Lﬁu%ﬂumﬁwu/ﬁwa‘[ﬂé’ﬁm Sovay 19.3 sanmwesln (RunanananUl a1dn?d) Seuay
16.5 panyUsyas Sesay 11.0 sanlusuineninenslunieene (neludawninuazesnly

U 14 1 1

UdanInenslusnsdmindidndiuviniutosian Seuaz 9.2

7. N5 LS IIUINUDNAANEAT

V'nmugniﬂa’ﬁﬁﬂsmmam%nmm{g P 22%
sanluvhaulssnulumiiw dwa I 15.6%
Waruusanmaineasiuaaifen (@ae Hiuems) P 30.3%
ﬁ'mui"uiﬂaﬁla'lﬂlwy;ﬁm e 24.8%

sanluvhoudsludas (Weglwiias) I 11.9%

0 5 10 15 20 25 30 35
AR 31 FouaznansEnuaN COVID-19 Nagnsn1sUsuailun1sIan1snang19n1s1ves

ASAIIULNYATNTVNIAIULIINITT AIUNITUSULURSUNIT DL SIUIUDNAPLNYA S

HANTENUAIN COVID-19 sianagnsnisusudilunisdnnisndngnsnisivesnsisou
LNATNIVNIEIUENNT FumsUFuAsunsTFussnudsusnnmnens (il 31) wudy
inauuenmanuastuaideu (fMuie $1uems) 1niige Yesas 30.3 99a911L
Suineialulumyitiu fesas 24.8 viaugninstansvesmineusy sey fevay 22.0
goniuviaulssnulungdnu/siva Sevas 15.6 uavesnluvinuindudes (Wegludies)

Ueeiign Sovay 11.9
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8. N15USNITIANITATUNITHUASILTBU

PENFUNTNSLUATITOU (NDIFN TOUUR 9)  e— 23.9%
e 19.3%
i"uﬁuhumﬂgmﬁm’fu e 29.4%
S 45.9%
MIABUTS  — 30.3%
e 32.1%
TOUNUASITUTUONTUTH (FUWIANT 98Y)  ee— 06.8%
S 50.5%
eI EINY  —— 67.9%
e 77.1%
dezndadldineluaiiison  m—— 78.9

0 10 20 30 40 50 60 70 80 90

AW 32 Sogaznansenuan COVID-19¢a nagnsn1sUTuAIluNMsTANIsHEnE1 NI veY

ATITOULNWATNTVIIAIUL NI AIUNITUSUITIANITATUNNSTRUASIS DU

HANTENUAIN COVID-19 sianagnsn1susuirlun1sdnnisning19mnsvednsiseu
LNYATNIVNIEIUENNT FUNTUTINTIANSFuMIRuATIGeu (Mwil 32) wuil Usznd
AldarelunsaiFousnilan Sevas 78.9 sovannanaliiredlusiiu (eededudiuiles)
Jogar 77.1 Yndueeuunldang Jewaz 67.9 Juanunaiuglugueu (nguesuning
annsal) Sevay 50.5 NENNUNAWIUNUBNYUYU (FUIATT “1a) Touay 46.8 UTULNUNIS
f1semil Sovaz 459 fBuarnuvasiuduensyuy Sevay 32.1 maiduus Jova 30.3 Suity
Tounngnifindu fosay 29.4 SnhAuninsluniadou (mosd snoud =) fesas 23.9 ua

Medunindluaiseu (MAu saeud <) doshian Jevay 19.3

4) szRuAMNAATUA B UNAR WS anuANLIATEERY wazdenuvanalsay
NEATNTYNIEINENNITNUIBUTIBUAUABUNITUNISEUIALATIA-19

NaNTENUIIN COVID-19 Aifldonadnianiunniasugia uazdeauvesndaiiou
NEATNTINEIULNITT WTsuisuiunounsunsszuinlain-19 (a15197 8) Wuin
ATITBUNEATNTYTIEI LN I5elavesndiseuludigdudssuiisuiunelaasiiseu
fouAnCovid-19 aglussduiiivdunindudnios Tasinde 4.08 sedueuansalunis
PrseniivesnirFouluiigtuisuieusuneldaiadounowin COVID-19 ogflusgduii
Wudunindudndes lneads 3.73 seiumiuduiusvesaundnneluadauieusaudioy

Aunewiia COVID-19 agluseduiiun laeiadie 3.65 seaunisesuvadadasoulutagdu
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= )

WiguiisuiunelaasauSounsuiin COVID-19 WazseAuAINaINITAlUNITAIM UBS

v A

afuseulutagtulSsuiisuduselaasasounauiin COVID-19 ludnduiiviniu oglu

'
LY a

sedufl WnduninAudntos nelade 3.61 seduauduiusseninsiinuiuitiouas
\3ennATeuiisutiunouin COVID-19 aglusgiuinn Taslade 3.59 seduanuduius
sswisimihutuiieuthutasUssssilugusudSoudisufudeuiin COVID-19 aglusedu
Uhunans Tnglade 3.47 amswszduanudueglunsmssdmuieuiisuiunisdisedn
Tagsauneuin COVID-19 agluszdutiunans ngiade 3.43 526U “ANzquaIn” ves
aundnluafufousisuiivuiuneowin COVID-19 agflusgiuuiunars lnglade 3.17 sedy

[y

nsiliesednenadin (iungu/avnsalkagidnauannTu)lIeuiiisuiunewia COVID-
A Y o

19 agluszauiunan laeiade 2.94 seduniiduvesaiiuseululagduiltsuiisuiunele

ATIToUnoWAR COVID-19 aglusziuimilouinu lnewnde 2.76

A15197 7 SEAUANUAATIUALINUNAANSEAUNNLATYEAY wazdenuvaInsuiounymsns

YNMEIUYNNTTT WUSHUEUNUNBUNNTWINSTZUNIALATIA-19

N=399

UsziuauAnLiv Atade s
1. szauselavetaiaseululagiussuiisuiunela 4.08 1N
ATISaunauLin COVID-19
2. swiunilauresnideuludegiusieudisutusels 2.76 Uunans
ASIIRUNDWAA COVID-19
3. sesiun1seanvesnuseululagtussuiisuiu 3.61 Tl
selansusounauin COVID-19
4. szé"ummmmsalumﬁhswﬁmmﬂ%’3ﬁau‘i,uﬂmﬁu 3.73 1N
Wisuilguiunelansiisaunawia COVID-19
5. sgAuANaENnsalunsawuvesniseulutagiu 3.61 1N
Wisuisuiusialansiseuneuin COVID-19
6. FEAU “ANEAUNN” YosauTntuaTIsowSeuWeuy 317 Uunans
ffuneuLin COVID-19
7. sRuanuduiusvesanBnasluaiisouUSeuiiey 3.65 Wy

AunauLne COVID-19
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A15147 8 FTAUAUAATIUALINUNAANSAAIUNNLATYEAY wazdsnuvaInsuTounymsns

YNIEIULINITT WUTIUMIBUNUNBUNITENTITZUINLAIN-19 (81D)

N=399
UsziAuAuAnALiY Aade \nauai
8. sedumuduTS sy s ufuiidewwaAFon @ 3.59 17N
Wisuiisudunauin COVID-19
9. seAuAdITUS ST vIuiuou T e 3.47 Yl
Uszrwuluguvudssuiisuiuneuin COVID-19
10. sEAUNSHATOUEN TN (WITIUNgda/annsaluas 2.94 Uunang

FInaunndu)Isuiiiguiuneuia COVID-19
11. amsamszauanulueglunisesd@mlioudieuiu - 3.43 el

NAseTNlAesINABULAA COVID-19

\ade 3.45 10

WaBWR: 4.21-5.00 SEAUNINTIEN, 3.41-0.20 SEFUNIN 2.61-3.40 SeAUUILNANY, 1.81-2.60 SEdution

wAz1.00-1.80 seRutiaeian

5) SLAUAMUAATIUNEINUNATNSNITAITIVN VDIATIS aUNEATNTVIIEIULS
=l =) o.l 1 1 a
WSBUguNUNBUNISHNISZUIALAIA-19

auAniuAsTuRadNEAsAsITnesndeununsnsraIus s susuRy
AoUNTUNITEUIRlATA-19 (A157971 9) nuT Fwnende/nulSsuiisuiunewia COVID-
19 lusgdudnana Tnelade 3.36 msladuuimsdumssauguuesndazeuUisudisudu
AouAnCovid-19 lusedutunas Tnewade 3.20 msﬁﬁarﬁwLLazLﬂ'%"aaigaﬁmU%ULﬁauf"f‘U
Aoufin COVID-19 Tusesutunans Insady 3.18 vuedinuluadideuSoufisutuneu
An COVID-19 Tusesutiunans Tnawade 3.15 n1siinsngauiiannsasivisninuazainse
N13AN9TN NINER N13TUES wazgUunsalilseauyUiunans Tnewade 2.92 nsilomsuslaa
TuasidouSouisutuneuin COVID-19 Tuszsudiunans lasads 3.10 1a3adldlih

AelutnuSeuisgununauia COVID-19 Tuseauuiunans tneweas 2.92
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A151971 8 STAUAIUAALAULA GITUNAENE N1TAITITNUDIASILS DULNUATNTVIIAIUL

WIHUEUAUNBUNITUNITEUIALAIR-19

N=399

#10 Aade Lneust
1. Msfiomsuslaaluadiseulseuiisuiuneuin COVID-19 3.10 Uunang
2. msfidefhuasiaiesyviniieudisusudewin COVID-19 3.18 Uunang
3, yuafinuluadideuUisudisuiunewin COVID-19 3.15 Uunang
4. nsEvSnGAuTiansas nEANLEEAINANSAISITN N1 2.92 Urunang
wAn Nsuuds wazgunsaliedodldlnihagluthussuiisuty
nouLAa COVID-19
5. finende/drulSeuiisuiunewia COVID-19 3.36 Uunang
6. M3PTUUTMIMUasITNEUesnITawUTsuWsuiuney 3.20 Uunans
1AM COVID-19

\ade 3.35 Uunang

NUBLUA: 4.21-5.00 izﬁuumﬁqﬂ, 3.41-4.20 5¥AUNIN,2.61-3.40 s¥auUIUNaIg, 1.81-2.60 S¥AULDY

waz1.00-1.80 szAueign

6) n1sUszfiuAuAniuf Bt uszaudadenansznuniaAsegia deay
MATULATNITNANLAZEILINA DUVDIAS T DUNYATNTVIIFIUYIINITIDINNIG NI TSUIN
COVID-19

UBNIINNITANIAINAIIVIIAY Q’ﬁﬂmé’ﬂﬁﬁmﬁmwizLﬁummﬁmﬁmﬁ'mﬁU
sriudadunanszmuymaasegia dsen nAlulaBnsndnuazdunndenveindiiounynins
YIIFIUYNNITIINNTIEUIN COVID-19 Usznaumiemiulsau (independent variables)
laun Jaduuansznu Jadenansznunisdsay Jadenansznuniseswgna wazdady
nansznumnaluladnisudnuazdnandoy luaaeiisuusany (Dependent variables) laun

nagnsuazIsn1sUTudINIsIanisudauaznislmalulagnisudng1anisvesasisay

LNYASASIUNITIANITHAN FINANITAN®W
(1) AMUAAIULAEINUTLAUTITINANITZNUNIIFIANVDIAS AT OUNEAINS

Y1IFIUYNNITIVINATITHNITEUIAYDY COVID-19
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A197199 9 ALRAUAMNAALAULABIAUTEAUTATINANTLNUNFIAUVDIASILS DULNBATNS

PNIFIULWNITIINATTUNTTZUINVDS COVID-19

N=399
Uadunanszsnunieany ALady S.D. Lneua
1. adaan1s/uleunenedns
1.1 famzilounninsidedgn 5,000 U 3.06 1.21 170
1.2 anpnnAnl/AAsasTn 2.03 1.12 1oy
1.3 danatisznne 2.09 1.22 oy
1.4 wasnslasinIsauazas 2.91 1.17 Uunang
1.5 nany. \Ualiusyanvulddumesiinns 2.09 1.20 1oy
3 DU
2. NS ITNLETY
2.1 mnelaasunienisuieveiesulal 1.57 0.92 laiflnansenu
2.2 M lalEsuAIUNYATNBL Y 2.14 1.22 198
2.3 519l AlESUUDNAALNYATEI NS 1.66 0.97 laifliay
Delivery WaZUUINITAIUIU (Home
Service)
3. Toan1ad1991ungUan 1.71 0.99 luifinansgnu
4. WFInsUHFunusTuguvy 2.63 0.97 Junana
5. N3deAsIAnIsYInRaNssunussIuluyuvy
5.1 vihgadaanluwaniviauennlsluguyy 2.00 1.14 Eld
5.2 MslUAEUEn /YUY MIRENNY 2.60 1.01 Urunans
ANEUN
5.3 fanssugUugulugusu 1.74 1.01 Eld
6. SEUUM TG (ABsHA 1187 2.20 1.11 1oy
N3NY4)
7. yuvutn 2.29 1.27 Rl
8. szuunN1svUds uazladafndidednnn 1.77 1.03 1oy
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A197199 10 ALRAUAMUAALAULA A USEAUTATENANTENUNEIALVDIAS U DULNBATNS

PNIFIULWNITIINNTUNTIZUINUDY COVID-19 (5i9)

N=399

Uadgnansznun1edenu ALady S.D. Lneua
9. ﬂzummwzy}mssu“luﬁuﬁmn%u 2.14 1.12 1oy
10. JymaaiFeusnniy
10.1 NMSINNUVRIASIT Y 2.06 1.06 1oy
10.2 §dunsngnnesnisduluiiieanednsu 2.77 1.11 Uunans
nslgane
10.3 VNI DT IUBIFUNINETE 1.83 1.12 1oy
10.4 Msroniiiethulddnunnty 2.20 1.16 1oy
11.m'iLU'?a"emuﬂquﬁnsmmeéuﬁm(iwslﬁmnmﬂuanmﬂanmamaa)
11.1 woAnssuguilaaiidenlunaaluguvuanas  2.11 1.08 e
uazidsuludovedluguiosindifmnniy
11.2 Fodufanesulatiunniy 1.86 1.12 1oy
12. nMsUffunussendneaanninanag
12.1 M35nenszuznnanedeay 3.23 0.88 Junang
12.2 mswoiuuulanesulatiiniy 2.23 1.14 1oy
13. §UN1IEN9NTY HAZNIINAIB
13.1 InnAnaludnla 2.69 1.05 Urunans
13.2 1ASEAd1NNsRg Uy 9 2.37 1.17 g
14. undsiutfasnsiudatosniavgniude 1.66 1.06 Lifinanseny
Tuungivud
15. Mdeiiansguinauazuilnaunniu
15.1 AudisAgedu 3.69 0.68 uN
15.2 s10d1eanal Ty 3.51 0.89 110

¥
=

16. nuAInslalzeuininy
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A197199 10 ALRAUAMUAALAULA A USEAUTATENANTENUNEIALVDIAS U DULNBATNS

PNIFIULWNITIINNTUNTIZUINUDY COVID-19 (5i9)

N=399

Uadgnansznun1edenu ALade S.D. Lneut
16.1 Boumsliltineluladfdvia @ 1.97 1.07 o
mmsaﬁwmLﬁmémmwLLasa%aﬂmmLLaz
ASNTRANA LA UNARANN 1N ISINYAT
17. ngustufiunuimsnnduluns 2.49 1.15 Urunans
FYLAaDEUTIN
18. Temaivinlimnauiuanilsiauas 2.20 1.13 ot
WeEESsTULIATegRaTeaAu
AU sandreluguau
19. NANTTNUSBLIIIUATIToU
19.1 usanuilemanaznduiuausniuy 2.54 1.31 Urunans
19.2 A%aSouiiussuamAuINTY 2.06 1.28 1oy

ALaAnI 2.29 1.09 1oy

NUBWA: LNl ALade 3.24 - 4.00 AnuviEng seauladenansenuuin
ANRAY 2.49 — 3.25 anuvaig seautatenansynuUIunana
ARaY 1.74 — 2.50 AUy seeutadenansenuloy

ANRAY 1.00 — 1.75 Aunune seautladediliinansynu

dwsunisUszdiupnuAniufeliussautadenansenunisdiny (m131990 10) ves
ATITOUNYATNIYIIAIULNNITININNITUNTTEUIA COVID-19 Wi Ydenansenunis
o a a [ ¢ v < Y o A a
denudanadesiu 2.29 agluinaeilos lagludssiiudadenansenunsdiaununniigans
Snwszeziramnadanlugienisseuin COVID-19 fanudaiulusgauliunans (Anafe=
3.23) luruenladenansenunisdiauitssanmanisviedmasulusemiseglaasuime

el 1 N a @ [y = a < ' N
mimasuaﬂaaulaummLaasmmmmuluimulmmmmmmaa (Aa8=1.57)

(2) anuAaiuigivszaudadenansenunIuAsegiavens 3o

HNPATNIVIIFIUINNITIAINATITHNIIZUIAVY COVID-19
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M151991 10 AdsauAniuigItUsERUladeNanseumLAsYgiaTenTISounYAsNS

YNIAIUYNNITIINATTUNTTZUIAYDY COVID-19

N=399

UUHANIENUNIAATEFND Alade S.D. sl
1. 91eldianas ({Fevion s1AAnsh) 3.29 0.89 )
2. anuneiieswsssglavesndiseuy 2.94 1.00 Urunang
3. ANUNBLNYIIBIII8TY 2.91 0.92 Uunans
4. N5904 2.40 1.22 1oy
5. wiiay 2.43 1.31 1oy
6. WssnuaiuInluasISou 1.89 1.13 1oy
7. AUUEe 2.83 1.22 Uunans
8. Anasatun1samulueuam 2.11 1.16 toy
9. panuansaluNTIsE /Ay vviiay 2.09 1.15 oy
10. MshAsuAMUTIEUFBLaYNTEE7EN 2.57 1.12 Urunang
11. NMSVLAUNSNE 1.60 0.95 laifiiae
12. ANUILHADNETTUNITIIUY 2.00 1.19 1oy
13. myadeeuluriosdy 1.94 1.11 1oy
14. MINININIUATEFND LY JUNUBNTEUY 1.66 0.97 Laifiiae
ﬂ’]iffj@ummmﬁﬁm%ﬁu g
15. Usendnianldany 3.17 1.01 Uunan
16. FunnldasugnaneLiies 3.23 1.06 Urunansg
17. guamemsliudensiendnasy 2.37 1.19 1oy
18. a¥1eszuuiATugRaviesaulvianuduud 2.40 1.06 ot
N9l
19. sruunanUseiumedendlinsisounens 2.20 1.16 1oy
20. n15asedalunar IRINsIINA1SRaN AU 2.43 1.17 Loy
ASISOU

ALaAYsI 2.39 1.00 oy

NUBWA: 1wl ALade 3.24 - 4.00 AnuviEng seauladenansenuuin

ARAY 2.49 — 3.25 Anuring seeutadenansenul unas
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ANRAY 1.74 — 2.50 AMUYNNY SEAUTadenansEnULioy

ANRAY 1.00 - 1.75 Anuvane seautladediluiinansenu

dmdumsussiiumnuAaiiufaiussduledonanssnumaasugha (ms1edl 11)
YBIATUTOUNATNTYIIAIULNNITININATUNITEUIA COVID-19 Wy Yaderansenunia
iwswgiafianadoy 239 egluinneites Tnglulssiutiadonansgnumaasugiafiuin
fgaleun suunldiassgRaneiosianuAniulussiudunans (Anade=3.23) luvaed
HadnanssnumaasvgiadosfignionsusdunindiidiedomnuAniilusedulsidan
Aaiuay (Aldo=1.60)

(3) anuAaiuisafusziutasenansenumanaluladniswdnuas

A9U2AAUVDIASISIUNEATATYIEIUYINITIAINATTUNIIZUIN COVID-19

A15199 11 AladgauAaiuld gadusEsutaTenansenumanalulagnisuanuas

AUINRDUUDIATATDUNEATATYNIFIUYWNITIAINATUNTTLUIAYBS COVID-19

N=399
NaNTENUALULlagN1THER L )
- . ANLRRY S.D. LA
LazAIINa DN
1. G’Tunuﬁﬁamﬁwﬁm (wraatady 51A7) Vo9 3.06 1.03 Yrunang
Ly A
ASILSDU
2. M3Fan1sadu Wy Mslide nsminduiiy 291 1.04 U1unand
A5UBINUANIRLSAYRIAS LS AU
3. w59 uluUNISHARLAENISIANISAIU (AT 2.14 1.00 1og
[ @ a v oA
IANTT LAULNYD) VB9ASILSOU
4. USUNUNARARUBIATAS UTNAR LMD TU 2.34 0.94 1og
5. seeiumsidansiall (mnadannianssy) Tu 2.17 1.18 ot
ANSIANISHAR
6. NSAUAMUNAINNANYNITIN NN DAY 2.49 1.17 U1unand
FafunnIulualue1mnsIveInsIEou
7. SEAUMSVIENANANYIINITIVBIASIFOU 2.37 1.06 1og

8. HWNaISUTDNANANE19NITIVDIAS T U 2.83 1.12 U1unang
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A15199 12 AAgAuAAiuLA e UsEauTaduNansenununalulagnisnanuas

AUINABUVBIASATOUNBATATYIFIUYNNITININAITUNS TEUIAVRS COVID-19 (719)

N=399
nansznumalulagnisnan o )
- ., ALade S.D. LN
LAZALINA DN
9. Insnensnisuan (U1 Au inalulad Jeya 2.71 1.02 Uunans
BN DABDNISHNANUBIASIIDL)
10. INSVUAINANANNELAINTU 2.26 1.15 1og
ANLRAYIIY 2.27 0.89 fiog

NUBWA: LNl ANade 3.24 - 4.00 AnuviEng seauladenansenuuin
ARAY 2.49 — 3.25 Anuring syeutadenansenuliunais
ANRAY 1.74 — 2.50 AUYNIY SeAutadenansenuLley

ANRAY 1.00 - 1.75 Anuvang seautladediluiinansenu

dmfumnuAniufsafussdutiadenansenumanaluladniswdauazdannd o
YBIAFATBUNYATATVNIEILINIWNTININNTUNTTEUIA COVID-19 (157971 12) Wy Jade
wanszyumevnamaluladnsudauazdsndeunmsmiianadosy 2.27 egluinwsi oo
Inglulszifiutiadonansenumanaluladuasdnndounniaaldun Ussifudunuiade
AN (uvdadady s10) vesaaFousinuAaiulussiuuiunans (Anade 3.09) luvas
Atadonanszmumanaluladuardunedentesiigaroussnulummanuagnsinnisaiu

(NM53ANIS AULAEN) YasrsASaullauAaiulusysutes (Aade 2.14)
(4) AnuAaiuNEIRUTEARUNAENSLAZIENTUSUAINITIANISHAALAZNNS

Thnaluladn1sHANYIINITIVIASITDUNBATATIINAITHNITLUIAYDY COVID-19
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M15099 12 AedsauAnviufeliusziunagnsuazisnisuiudinisdanisudnuaznisly

WALAENSHANYIINITIVBIATITDUNYATATINNNITWINTTZUINYBS COVID-19

N=399
nansznumAlulagnisuan Al )
- . S.D. LU
LASHILINADY (wUawa)
1. wAlANITNERYNS
_ Wasuannswanenawsupudiuth 1.74 1.17 1oy
Y19aEn
- wWasunnmswaneeusuRuduens 1.49 0.95 aid]
NouY NANIYNU
- Wasuannsuantensanduen 1.37 0.84 aid]
Noue NANSENU
~fnsuuiun3nges 1.63 0.91 {aid]
NANSYNU
- AnUINIUNTAYNY 1.77 1.03 1oy
- ngANIAL UYL 1.97 0.98 Rl
~TAugnaiiovsldien 1.63 1.00 aid]
NANSYNU
Trugnadieldnnurhusylomiognedu 151 0.92 {aid]
NANSYNU
- Wasudyandnenda (N3nenavne) 1.37 0.81 Taidl
NANIYNU
- wWasunniussunanenaiiu 1.43 0.78 g
LSIUASITOU NANSYNU
\WAesIn 1.59 0.94 laifiiae
2. nseaUsEaNSAMNNSHER
- Wasuluiugenmanangs 251 (Ugn 1.60 0.98 Laidl
NALLIU) NaNTENU
- Wasulgnitusite (fvBustu/in) 1.86 1.12 e

]

NHAHERES
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M15099 13 AnedemnudniuiedtussaunagrsuaIsnsususinmsdnnisnanwaznisld

WAL NSHANYIINITIVOIAS AT DULNEATNTIINAITENITEUIATDS COVID-19 (A1D)

N=399
nansznumAlulagnisuan Al )
- . S.D. LU
BASHILINADY (wUana)
- W sinadiend 1.80 1.05 ot
~uenudusuTode 1.94 1.11 1oy
- T senunIndiidiasiudusyuunIa 1.63 1.03 aid]
A (Tuutu) NANIENU
e 1.94 1.06 oy
3. N1IAAAUNUNITHER
- andFunanislddewad 2.54 1.24 Uunan
- Miendisuiudedunsd 2.43 1.14 o
- 1¥Jedun3dognanen 1.91 0.95 ot
- llldlelag e 1.57 0.95 1aid]
NANIYNU
- deldies (nguviile) 1.77 1.06 ot
- USuwaeisnslade 1.94 1.11 o
- USuidsuidntefimainasaiidu 2.29 1.25 1oy
LFaNa
~ USudsurndntefisarndanaidu 1.77 1.11 1oy
a1siadl
_ ansununddlunsusiu ity 2.00 1.14 1oy
- laimdndviiviaey 1.46 0.74 aid]
NANSYNU
- mﬁamfju%aﬂﬁamimam 1.77 1.09 o
- Iugiuiounuiusdaesa 1.57 0.98 o
WAsIu 1.92 1.06 oy
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N=399
NaNTENUWMALULaENISNER Alady )
- . S.D. Lneus
LASHILINADY (wUawa)
4. YYIWNITHEAR
QgL 1.60 0.98 aid]
NANSYNU
- yeeiuiiiasugiadus 1.74 1.07 oy
- fusunudniidevimnsidedn iy 1.77 1.09 1oy
AT 1.70 1.05 {aid]
NANIYNU

M15199 13 AdeanuAniuieIiusERuUNagnsLayisnIsUsumnsdnn snanuaz sy

WAULAENTHANYIINITIVBIAT AT DUNEATNTINNNITWNTTEUINVBY COVID-19 (M)

N=399
NANTENUMALULAEN1SHER Alade .
- . S.D. Lneu
hATEILINADU (wUana)
5. WnARaINAaelusSTUUNISHER
CfNAuaINTIaNgS T UURERLY 2.17 1.20 1oy
wUa9aIues (Samndaseny)
NAUAINTIANES Y UURER LY 1.54 0.95 g
vsu (Wonulas) NANSYNU
\WAesIn 1.86 1.08 1oy
6. Ufuilasunisldusesuiudislunainuens
- fufaniaenadisdulumtiu/sua 1.54 0.98 1aid]
IRGEEN NANSYNU
- panlUsUNINInNeluA19B1LNe 1.26 0.61 {aid]
(Meludswin) NANSYNU
- panlUSUT9NTANS AT IR 1.29 0.71 g
NANSYNU
- fufhwihnumanenaiiutu (Ugn 1.40 0.85 1id]
Finua) HANTENU
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N=399
NaNTENUWMALULaENISNER Alady )
- , S.D. LNEua]
LASHILINADY (wUawa)

- paNYNUTEU 1.29 0.75 1aid]
NANSYNU

- panvasln (Nukandnantl an 1.31 0.76 aid]
an73) HANTENU

e 1.35 0.78 1id
NANSYNU

7. Yfuilasunisldussauuannininens

- ponidhauinsdudies (Wegly 1.43 0.88 Laid]
RN NANIYNU

- ﬁwqwu%u%’wﬁﬂﬂiumﬁm 1.51 0.89 {aid]
NANSYNU

~nsuuenmanessluaiideu 1.66 0.97 {aid]
(A8 S1U0IM1T) NANSENU

- ponivhanulssnulunyt/mua 1.54 0.95 1aid]
NANSENU

- hagnirsdansnveamtisnuss. 1.43 0.81 Lol
NANSYNU

a ! N a & 4« Y ) s ax Y Y a v
f19190 13 mLaaEJanﬂmmumEJ’mUiszﬂaEgi/lﬁLLaz’JﬁmiUiiJmﬂﬁif\mmiwammzmﬂﬁn

WALLAENTHANYNINITIVBIAT AT DUNEATNTINNNITWNITEUINVBY COVID-19 (M)

N=399
NanIENUALUlaENISNEN ALaaY )
- . S.D. LEUA
LazaLInaay (wlawa)
WRAYSIU 1.51 0.90 il
NANSENU
8. US1159ANI5ATUNITIAY
- Usendarbranelunsiisau 2.97 1.20 U1unang
- anAlgnenllsndu (andadusi 3.09 1.20 Uunas

Wiiilen)
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N=399
NaNTENUWMALULaENISNER Alady )
o S.D. Ll
LazaswInaau (wlama)
- ihRueanulginy 2.69 1.13 Uunang
- fEuNuvaIRud lwgnyy (Ndueey 2.00 1.24 e
n3ng annsal )
- NEUNUNAITUN BN YUY 2.06 1.26 ey
(BUIAT =1a")
- ENINUMEIR U UBNTEUY 1.43 0.88 1aid]
HANTENU
- MTLAULYS 1.51 1.01 il
HANTENU
- USuununstisenil 1.69 1.11 ety
HANTENU
- fuiuleuaingniiuiy 1.57 0.92 Laid]
HANTENU
- nedunindluniideu (nu 1.60 1.01 il
U ) HANIZNY
- Inhdunindluaiiisou (e 1.51 0.92 Lol
FOUUA ) HANIZNY
DEIIEet 2.01 1.08 oy
9. fumsatfuayunmiteaaigiazanTudy 9
- 1139/5UNSUES U TNAN 2.09 1.20 oy
A5 (FUL.LNYAT)
- Sumsvaesnglannnasy 1wy 2.83 1.20 Urunana
nseawisUsEmAlneg
- Fumsmsatuayudadunisnga (Jo 2.54 1.29 Urunang

ARG 9wg)

M151991 13 AdeauAnLiuieIiUsERUNagNsLayisnIsUTumnsIan snanuaz sy

WALAENTHANYNINITIVBIAT AT DUNEHTNTINNNTWNITEUINVBY COVID-19 (M)
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N=399
NaNTENUWMALULaENISNER ARaY )
- . S.D. QL
LavaqInaay (wdamna)
- YoURULEEIE19INTY 3.00 1.08 Uunana
WRAYTIY 2.62 1.19 Urunang
ANRALNINGIN 1.83 1.01 1108

NUBWR: N ALRRY 3.24 - 4.00 ANUvInY seuladeransenuann
ARAY 2.49 — 3.25 Anurang syeutadenansenuluiunais
ARAY 1.74 — 2.50 AUy syeutadenansenuley

ANRAY 1.00 — 1.75 Aunne seautladediliinansynu

dwsupnudniufeafusziunagnsuaziznisusudanisdnanisndauaznisld
WALLLAENTHENSNITIVBIATIUTBUNYATNTIINNITUNITEUIAYBY COVID-19 (M15797 13)
! a 3 I (Y 4 J N s ad [ [
WU AmsnauAaiuedlusyautes (A1ade 1.83) lnenagnsuazisnisusudaily
Uszinumatianisudniinnadesiuegluszauluiinisusudae (A1ade 1.59) n1sviiy
UszanSnmniswdnegluseduies (Anafe 1.94) Msaadununisuineglusziuiay
(Anady 1.92) venenisuaneglusyavliifinisusudiaiae (Auade 1.70) Wiuanuvanvate
luszuunswinegluszauies (Aede 1.86) Ufudsumsldussauiuisluniainenseg
TuszauliliinisuSuduae (Anade 1.35) Ysudgunisidusanuuenaanuaseglusedulyl
fn1susuduae (Anade 1.51) Usnsdnnsaunisiueyluseauties (A1ade 2.01) uagsu
U 1 o v d‘ U U d‘
nsaduayuINlenIAsELazan1tuaY 9 seuliuna (Aede 2.62)
7) Jadenansenumaasegna denu walulagnisuanuazdaindonvasniaizou
NEATNITVIIAIUYWNITIIINATTEUIN COVID-19 uaznagnsuazisnisusuaInisdianig
a Y IS a
HaAuazn1sldmalulagnisnang1awisn
(1) N1571AF1TRAUAUNUS T8 I9U AT NANTENUN9LATEEND FAd
walulagn1suanuazdWwIndauvaeAIlTauIN¥AINTYIIEIUYNNITININNITTEUIA

COVID-19 sia nagnsuazisn1susuiinisdnnisuanuaznsidmalulagnisuanensnis,

dmsumsiassianuduiusseninatadunansenumaasegia deay

WALLLAENSHAMLALAILINADUVDIAS AT DUNBATNTYIEIUYINISIAINAITIZUIR COVID-



93

19 donagnsuagisnisusudminisinmsndniazmslidinalulagnisndng1anis ganwild
foyaanmsnsit 10-14 Tnofmuadudsiaslflunsdnuidu i
1. §uUséu (Independent Variable) il

1) Hadnansznunisdeny (X1) Usznaudaedaudsdadl sedunisdne (x1.1)
Auaulunsuf R (x1.2) Ranssunedaauanas (x1.3) daudandaaiaznisiddin
(AUNILVRANYATNTVNIAIUY NG (x1.4) N15lAsuaTannis/uleuienedinuainninsyg
(x1.5) Fduazufduiugluyuyuyas COVID-19 (x1.6) HUedninnisvudwuazladaingd (x1.7)
HamanudusgiiAntuluadadou (x1.8) fimsusuidsunginssuguilag (x1.9) fn1s
SeusuazUasiunuiasluniiy COVID-19 (x1.10) UagseAUgUAIILNINIY UAENINTN
(x1.11)

2) Hafemansenumaasegia (X2) Usgnaudediutsdsd sedusoldanives
a¥adou (x2.1) sefuniduniaFouludagtu (2.2) seduiuosuaiadouluilagu (2.3)
siualddeatadoulutiantu (2.4) ssduamuamnsalunislivivesniafou (2.5) fiu
ffensesluniifou (x2.6) sefunedeiionsgulnauaznsuilag (x2.7) wagsziunisdig
uluguwu (x2.8)

3) Yafunsgnumaneluladnandauazdannden (x3) Usenoudesuusdel s
Famsaduens wu nsldde nMsmdndity nsdesiuidalsavesnsiteu (x3.1) useuly
MswdnuaznsiansiAuifsmandnvesniideu (x3.2) ussnulumsndnuaznisdnnng
PTUUNANANRAZNTUIUNANTAVBIATITOU (x3.3) SzAumsidansiail (nnediaynianssy) Tu
msdamandn (<3.4) sefumuranuatesdaniniionnudiiunniulumusannes
A¥u3ou (x3.5) seAUNMIVIBRANEAEIINITITBIRT AT U (x3.6) TruauuMAITUT anandn
19109 IS 0U (x3.7) uarseAuAImeLiiBsvmInenInnan (1 Ay welulad)
(x3.8)

2. fauusana (Dependent Variable) figil
nagnsuaritn1susudinisinnsuanuaznsidinalulad (v) Ussnaudiediuwls
fun wadanswdn (Y1) madinuszdnSamniswdn (Y2) msanduunissdn (Y3) ve7e
Msuan (Ya) dueamannmanglussuunsuan (v5) Yfudsunmsliusanuivinduaia
1nwns (Y6) Ufudsunisldussnuuenniainens (Y7) uimsdanisdiunisiu (v8) Sums

atduayuIInmhenasgwazan1tudy q (Y9) Bsmylinmeianuduiusauandumsed 14
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A15199 13 uaneA1duUseansanduius esdusenindadenanssnunaasugna deau
wAlulag M ndnuazd wanaauiunagnsuagisn1susuiInsIansanLaznsldmalulag

ANTNAR

N=399

NAYNSUALASMIUTUAINT
fauusau IANSNAALAZNT Y

wAlUlagN1sHas (Y53)

Uavenansenuniedenu (X1)

FEAUNTANY (x11) 89
AgulunsuoRam (x12) 419%
ANTIUNIAIPNANAY (X13) 6674
fianadanivawan1slidin (@uaizvednynIng 463

P1IFIUYINITT) (x14)

nslasvaiannis/uleuieniedinuainniniy (x15) 961*
Fuazyfduiusluguvutie Covid-19 (x16) 699%
fdednfinnisvudasladasing (x17) T42xxx
{]igmmmLﬁuagﬁlﬁ@%ﬂuﬂ%’aﬁau (x18) 347%*
finsuSuldsunginssunisuilan (x19) 317
finsiseuiuarlosiunuadlun1ig COVID-19 (x1.10) 521 %
FEAUFVNIENNANY UagN193n (x1.11) 581%*

Aedvanduussautadoransznunisdeny 582%*

JadunansenumaAsegna (X2)

seauelagrsvesniuiou (x21) 635%%
seuniiduniaouludagiu (x22) 439%
seauRueaunTisaululagiu (x23) 524%*
seaualgieainseulutagdu (x24) 587
sgiuamuannsalunslivivesniazeu (x25) 487
fuiifidensedundaiFou (x26) 446
sriuTeeiiensgulnauaznsuilae (x27) 432%%

sEAuUMIaUluguyy (x28) 597
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A15199 14 uaneA1duUseansanduius esduseninaladenansenumaesygia daay
wAlulag M ndnuazd wanaauiunagnsuagisn1susuiInsIansanLaznsldmalulag

ANSHER (1)

N=399

NAYNSUALASMIUTUAINT
fauusau IANSNAALAZNT Y

wAlUlagN1sHas (Y53)

AnRRgandunusTINdadanansEnumMATEEia 482%*

Uaensenumamalulagnnsnanuwazaatinasy (X3)
nsdnnTsaueaunsldde nsmandyive nslesiu A75%*
AMINLTAVDIASNTOU (X31)
159U IUNNTNAALAZNNTIANITAUL A INANEN VD 645¥**
AU (x32)

a U = a
L59UTUNSHAARALNITIANITMSUUNANAARAL ATV A17**

NAKNAAUDIASUTOU (X33)

seaumsldansiedl (nyiannianssy) lun1sdnnisuds 527
(x34)
SEAUANUNAINUANENTINABAMUTIE UNINTUTUY N Y

UL NNITIVBIATITOU (x35)

SLAUNNSUNEHANAREINITIVBIASUIOUY (X36) 5Q5***
ANUIULNAIS UTDRANARNENNITIVBIASUIBU (X37) A57**
FLAUAUNDLNEIUDINSTNEINTANSHER (U1 AU wnalulad 397**
(x38)

' a o o ¢ o =
ANRAYENFUNUSIuTIBNANTENUMIWALULAENIS 0.618**
NAALAYRILINA DY

nunewmn: * dedAnneadan seeu 0.05 ** dedAnneainn seau0.0luas ***JudAgmnisadan

S¥6U0.001

v 6 A sou a

INANTNN 14 LARIAIFUUTLEANTANAUNUSLNYSAUNWANIANUFUNUSTENIN9TT8

HANTENUNIAUATEENY A walulagnisudnuasdawinaauiunagnsuayisnisusudinig
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IANTHANBAL NS LUNALAENNSHAR WU NNSINALRATErduRUsTIuTadeNansEnuNIg

Y a

dapu dAn 0.582 oy 1eldsd1AYNINa@iANTzAU 0.01 AwsINARdvanduRusTaIndade

a A 1 1 o./oo.; a

HANTENUNIUATEFNA A1 0.482 ol dedAgnisaifnseau 0.01 waznmsiua1Ladey

v o o./

andunussIndadenansenumanaluladnisnasntasdwinasuiiaAn 0.618 ag19iitedn
Me@nRNTEAU 0.01

Tnedadenansenuniediny (X1) Tudsziiunislasvatannis/ulauieniedinuan

6§ a 6§ o w

Ay (x15) dadudszansanduiusiiiesdugeaalaeiia 0.961 sgliduddynisada

o

=).

530U 0.05 Tuvaziivsziaudnisusudsunginssunisuilag (x19) Saduuszdns

& = o

anduiusiiesdutiovgnlaaian 0.317 sgreliteddgveaifniszau 0.05 axviouliiiui

[ |

ﬂ’]iiﬂﬁ‘Uﬁ’]ﬁ@lﬂ?'ﬁ/UIEJU’]EJVﬁQﬁﬁﬂiJﬂJﬁ’JUﬁWﬂ mamiiliumsummaLiaumwsﬂwnmu

gransviliadSswnunsnsvaNE Tiifneawinsiusaze Tymddalunis

o w

USuia wazn1susuilasungfinssunisuslnaldiud1Agsan1susuiiueensaisoununsng

Y o a

YUY NG RN UlAEATI T U AR U TE NS Aua AT UT IR UL UL ATYgAANBLN
Aelini1sszuinves COVID-19 Famanisiasziiiunisueusvauyfgiunasliindade
HANTENUNNEIAY TAudunusiv nagnsuagisnisusudinisdanisudnuaznisly

WALLLATNSHANYINITIVDIASAS DUNBATNTVIEIULS

-

Jadenansznunmaasugia (X2) Tulszinusy ”inalé’qw%mam%’a[%au (x21) dAndu

[

UNNeadRfsEeU 0.001 lueueii

o

UiuﬁmﬁﬁﬁaNWUSLWEJ?ﬁUﬂQﬂﬂIﬂEJiJﬂ’] 0.635 98198UBEN

LY 1 A A IS DR a o Y | (Y 4 IS
sseuseieitensgUlnauaznisuilan (x27) flddudssavsanduiusiiisdutesanlned

o

A1 0.432 agefidedAynea@dAnszau 0.001 JamanisAinwinansliiiuinneldansuas

a

SLAUTIWALNBNTUS LAATANUFUNUSAUNITUSURIT89AT AT OUNEATAT N1 STLAYATATH
selaunTuanunsaamulun1syedadunisndnuasnsusmsIansaleinevesniusauna

wazUszundavinlraniusnian1sidiuresnsiiseulianuiunsezditiy Fawanisiaszmdunis

" v
[ s s

gousuauyAgunealiin Jadunansenumaasugia danudunusiu nagnsuagisnis

9

USUAINISIANISHNAALAZNITENALULAE NSHANEI9NITIVDIAS AT DULNYATNT VI IAIUYN

=

J3UNANTENUNILNALULATNISHAMLAZEILINADN (X3) SEAUANUNAINTANENIYINTNLND

=

o A £ o N v a v o & Iz
F’TJ']@JENEJ‘L!@J'Wﬂﬂ]lﬂuaﬁ]ugquqiqmaﬂﬂﬁjLi@u (x35) llﬂqamﬂizamﬁaﬁﬁmWuﬁLWUiﬁuaﬂa@Iﬂﬂ

9 9

'
o w aada

A1 0.667 81980 BEAYNI@NANTEAU 0.001 TUrENILAUANUNDLNEIVDINSNYINTATS

o

1%
o

HER (U1 AU walulad (x38) denduussdnsanduiusiiesdutaegalaedian 0.397 agnadl
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pdAyneadAnseEau 0.01 FawansAnwinansliiuitanurainratenisdanwluaiu

Aa a

YINITIHALATIINSNENINSHAAN T UTEANS A liAns e latuasusaundanaliasai

$8lANINTY a1N1T0aUkazUTIITIANITE N  luasnSoulaednsadasy Fananis
Tasziiduniseenivanyfgiunalindadenansenunenisdanisndsuazdsindoud
ANNFURUSTUNaENSHarIaNTUSUMNMITANIsHanwazN1sImAluladn1sHEng1 9N S04

ASISOUNYATNTVIIAIULN

(2) UadenansenuniaAsegna dean walulagnisnanuaziwina o
YBIATITOUNEATNTYIIEIUYTINITIINAITIZUIN COVID-19 N Nasa nagnsuas
ad v (< a v S a
BMsUFuimMsIanisuaataznisldmalulagnisuanenawis,

Tun1smazvidadenansenunauasegna dean wmaluladnisudniay
AIINFDUYDIATATIUNBATNTYIIAIULNNITIIINNTIEUIN COVID-19 Ninane nagns

ada o U LY a 4 IS a Y o (Y L dy

Laz3sn1sususINsInmskaaaznsldmalulagnisndagnsnist lamuuadiudsaeil lag
ALUsAU (Independent Variable) loun dadunansynunisdenu (X1) laarnnssinaiaae
Jademedany X1.1-X1.11 Yadenansznumiaasega (X2) lnainnissawanadsiiadenia
LAT¥ENY X2.1-X2.8 uaztadunsenumanalulagnisndauasdaindon (X3) lnannissu
Anad adadensenunianalulagnisudanasd windau X3.1-X3.8 wagauusniy
(Dependent variable) lauA nagnsuazIsn1sususinIsdInnsudanaznisidmalulad (v)
lpannmsniuaeieladnagnsuagisnisusudnisdanisudauasnsldmalulad Y1-Y9

[

FINANNTIATIZIGIT
aun1svinune Equation function,

Y=0.542+0.526X1+0.271X2+0.231X3

R2-0.669 R? adjust - 0.637, Std. Error of Estimation - 0.3702
F-Significant =20.869+++ Durbin-watson = 1.552

NNaNITIATIERdadenansenunisdeny (X1) Jadenansenuniauasega (X2)
wariadsvasgnsenumanaluladnisuanwasdainaey (X3) wasfinansaldnswasena
6 aa U L% 2 a 4 a 1 o 5 L%
gNnsuazIsn1susuiINIsTanIsanuaznisidmalulad (Y) wuin Jadenansenuisanusia
o = aa a 1 6 ada % L U a v a ¥
a1unsaviunevseddninadenagnswazizn1susudinisdanisndanaznsldinalulagle

Soua%63.7 (R* adjust=0.637)
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AnN71379357U (Standardize Equation Function)
Zy=0.490Zx1+0.2427Zx2+0.205Zx3

HAINNITIATIERAUNTITUINTFIU (Standardize Equation Function) wuin Uade
HANTENUNWEIPUTANIINN1TIFUIAYBY COVID-19 HaNSHaranNIsIuIeNagnsLazisn1s
Usudinmsdanisudaiaznisldimalulaglaluaunisviiunesnniiga (0.490Z,1). §931nua

'
o w a

nsAnwaeieuliiuInansenuan COVID-19 MnnTuiudenuilaiudfnvinlvniaisou

4

= v Y

inwnsnsvnaussinduiesUsusinnnimanszure COVID-19 MAnTufuMuIATYgAa
wazmaneluladnisudnuardaundon fennuantsingiidumssesuauyfigrudinel i
Uadunansenuniedeny Jadunansenunaesugia wazUadunansenunianisdnnisuas
uavdandou TviswavSeinarenagnsuayinsususnsianmsudnuaznsldinelulad
NSHANE 1IN TIVBIATISOUNYATNTYNIAIUE

4.1.2 ﬁﬁﬂ&ﬂmaaﬂ (Fresh Latex Traders)

1) ANWALNNIHIAN LATEFND WAZAAIUNITAINITHER

HANSANIANTUNTNLATEEAD deAN Lasnansenuvedladn-19 vaddAulend

am (Fresh Latex Traders) §slaun d@1ung19aniduannsalinoamuaiuey Uauiens Lag

Y 9

'
a Y

NANNEATNT Usenaume dnmgsnanily nansenuain COVID-19 waznsusuIveeyn

¥ « a w &
geanisgazidennall

(1) anwgsnanaly

anngsnavaly Uszneusie dnvarnisiludivesions Aanssumnegsia
srozalunsAniufanis I1uiuwsau YSnusuieiensan 9uiunensnsnunue
WMAIUIEHANEN N15AMUATIANTR-I8UIENER kaTLAAINITTOUIEUIINERA TI8aLLILN
o & = = o = o &
el (151991 15) Failseazidennall
1. dnwagnisiludvesianisuazianssumiegsna

nan1sAnwndesiu wudi Aninevanduannsalnesuaiuens Sesay 72.2

sosasundudnvesianisueunee Sevaz 16.7 wazidunguinensns Sesaz 11.1 lnedl
NANIsUN9gsAANANTIUNTT Ao Suternensan Seuay 56.3 T09AMN NANLHUTUATY TaY

ay 21.9 NARYNUHUAU So8ay 12.5 LazAaNTTUDU 9 LU SUTBTEN Fovaz 9.4 (AW 33)
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Fu9 9%

HAAYIIUNL...

awil 33 dnvagnisdudivesianisuasAanssunisgsiaunensan

2. 52883l UNIANIUAINITHAE TIUIULT Y
B:J:”ﬂfwmqamﬁ'izszL’;aﬂ,umiﬁWLﬁuﬁamsmLLé”sLa?{a 19.67 U laganfunanisun
Wuszeganunnin 20 U Sewar 50.0 se9a9n dszegnantumsaiiuianis 11-20 U See
ay 33.3 wazdisvezinarlunsaniufanisldiiu 10 U Sesay 16.7 lnedidnuwiunseaulaliiy
5 AU So8ag 50.0 T99a917 HIMUIULTINY 6-10 AU Fp8aY 33.3 LazddTuIuLINIULINAI

10 AU Sogay 16.7 IneRA189EAHTILILLITNIUAERY 8.56 AU

(%
o

3. USinaududierinensan

Adnthenaniiviinasuienssaniade 8,338.89 Alantudetu Ineffthesand
Usinafutetnensanadslaiiiiu 5,000 Alandusetu Yevas 50.0 Sedawn TUsuasuTein
e19@naY 5,001-10,000 Alandusiodu fovay 33.3 uasiiUSuaiudetiosanadsuinnia
10,000 Alansumeiusesay 16.7

4. INUIUNYATNTNUIVIYUN819ER

'
=

ﬁﬁwﬁwawqamﬁﬁwuauLﬂwmsﬂiwmmaﬁgﬂmaama?{a 92.44 518097 Insdidnuiu
inwasnsunelaiAy 5 seseiy %qﬁﬁﬂﬁnmwsL“f;J‘uU'afwmwwimyjﬁ%’u%amﬂgﬂﬁﬁﬂa‘fﬂ
1eTEEREIUIAENSataY 44.4 Svaun S nwnuasnsivmeienteieninndt 100
esety werisuunuasnsfiunneiiernade 51-100 Sedetu Seeay 22.3
5. UWWENTIERANANNSMUASIANTD-118thensan

uwdsstiesanvesiAiunens Idud Uetheneselvg) fosar 33.3 50989 nan
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Reliability Statistics

[tem Statistics

Mean Std. Deviation N
X1 3.06 1.21 35
X2 2.03 112 35
X3 2.09 1.22 35
X4 291 1.17 35
X5 2.09 1.20 35
X6 1.57 0.92 35
X7 2.14 1.22 35
X8 1.66 0.97 35
X9 1.71 0.99 35
X10 2.63 0.97 35
X11 2.00 1.14 35
X12 2.60 1.01 35
X13 1.74 1.01 35
X14 2.20 1.11 35
X15 2.29 1.27 35
X16 1.77 1.03 35
X17 2.14 1.12 35
X18 2.06 1.06 35
X19 2.77 1.11 35
X20 1.83 1.12 35
X21 2.20 1.16 35
X22 2.11 1.08 35
X23 1.86 1.12 35
X24 3.23 0.88 35
X25 2.23 1.14 35
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Reliability Statistics

[tem Statistics

Mean Std. Deviation N
X26 2.69 1.05 35
X271 2.37 1.17 35
X28 1.66 1.06 35
X29 3.69 0.68 35
X30 3.51 0.89 35
X31 1.97 1.07 35
X32 2.49 1.15 35
X33 2.20 1.13 35
X34 2.54 1.31 35
X35 2.06 1.28 35
X36 3.29 0.89 35
X37 2.94 1.00 35
X38 291 0.92 35
X39 2.40 1.22 35
X40 243 1.31 35
X41 1.89 1.13 35
X42 2.83 1.22 35
X43 2.11 1.16 35
X44 2.09 1.15 35
X45 2.57 1.12 35
X46 1.60 0.95 35
Xa7 2.00 1.19 35
X48 1.94 1.11 35
X49 1.66 0.97 35
X50 3.17 1.01 35
X51 3.23 1.06 35
X52 2.37 1.19 35
X53 2.40 1.06 35
X54 2.20 1.16 35
X55 2.43 1.17 35
X58 3.06 1.03 35
X59 291 1.04 35
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Reliability Statistics

[tem Statistics

Mean Std. Deviation N

X60 2.14 1.00 35
X61 2.34 0.94 35
X62 217 1.18 35
X63 2.49 1.17 35
X64 2.37 1.06 35
X65 2.83 1.12 35
X66 2.71 1.02 35
X67 2.26 1.15 35
Y1 1.74 1.17 35
Y2 1.49 0.95 35
Y3 1.37 0.84 35
Y4 1.63 0.91 35
Y5 1.77 1.03 35
Y6 1.97 0.99 35
Y7 1.63 1.00 35
Y8 1.51 0.92 35
Y9 1.37 0.81 35
Y10 1.43 0.78 35
Y11 1.60 0.98 35
Y12 1.86 1.12 35
Y13 1.80 1.05 35
Y14 1.94 1.11 35
Y15 1.63 1.03 35
Y16 2.54 1.25 35
Y17 243 1.15 35
Y18 1.91 0.95 35
Y19 1.57 0.95 35
Y20 1.77 1.06 35
Y21 1.94 1.11 35
Y22 2.29 1.25 35
Y23 1.77 1.11 35
Y24 2.00 1.14 35
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Reliability Statistics

[tem Statistics

Mean Std. Deviation N
Y25 1.46 0.74 35
Y26 1.77 1.09 35
Y27 1.57 0.98 35
Y28 1.60 0.98 35
Y29 1.74 1.07 35
Y30 1.77 1.09 35
Y31 2.17 1.20 35
Y32 1.54 0.95 35
Y33 1.54 0.98 35
Y34 1.26 0.61 35
Y35 1.29 0.71 35
Y36 1.40 0.85 35
Y37 1.29 0.75 35
Y38 1.31 0.76 35
Y39 1.43 0.88 35
Y40 1.51 0.89 35
Ya1 1.66 0.97 35
Ya2 1.54 0.95 35
Y43 1.43 0.82 35
Ya4q 297 1.20 35
Y45 3.09 1.20 35
Yaé 2.69 1.13 35
Yar 2.00 1.24 35
Y48 2.06 1.26 35
Y49 1.43 0.88 35
Y50 1.51 1.01 35
Y51 1.69 1.11 35
Y52 1.57 0.92 35
Y53 1.60 1.01 35
Y54 1.51 0.92 35
Y55 2.09 1.20 35
Y56 2.83 1.20 35



188

Reliability Statistics

[tem Statistics

Mean Std. Deviation N
Y57 2.54 1.29 35
Y58 3.00 1.09 35
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Abstract
The objectives of this paper are to study how COVID-19 affects the economy,

society, technology, and livelihood of rubber smallholding households in Songkhla
Province, to examine the factors that influence the livelihood adaptation strategies of
rubber smallholding households and to provide suggestions as to how Rubber

Smallholding Households can adapt to the COVID-19 Pandemic in the fulture. In this

study, 280 members of rubber smallholding households were randomly selected. Data
collection method was interview, by using questionnaire. For data analysis, the

descriptive statistics, a method of analyzing data by using simple statistics such as
frequency, distribution, percentage, and mean and referental statistic as Multiple Linear
Regression analysis and Prason Movement Correlation, was applied. For positive and

negative impact of Society, it was found that receiving of supports for the cost of utility
bill was most effective at 67%; social distancing was the most effective at 89+, farmers

had lower physical and mental wellness at 73.4+, farmers had learning and adaptation
for livelihoods at 80.7%, farmers had more incomes using the principle of the
Philosophy of Sufficiency Economy at the most for 60.6%, and farmers: involvement in
religious activities such as going to the temple for merit was at the most for 63.3«. For

positive and negative impact of economy, it was found that farmers had adequacy of
financial assets at 743+, farmers had less consuming products purchased from the

community market and switched to buying more products from supermarkets at 69.7%,
farmers for 93.6% had decreasing incomes, and farmers for 92.7% had to save and put in
more considerations before spending. For positive and negative impact of economy, it
was found that farmers for 74.3% had more plantation management eg. fertilizer
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application, pest control, disease elimination. For impact of livelihood, it was found that
954 of farmers changed due to social capital effects, 56.0% of farmers had to
participate in activitiesprojects andoor received bits of help from working
unitsgovernment sectors. Rubber-producing technique- effects of Livelihood

Adaptation Strategies, include increase in production efficiency, reduction in
production cost, production expansion, increase in Production System varieties, using
hired labor in the agricultural sector, work outside the agricultural Sector, and
household financial management. In analyzing influencing factors, social effect,

economic effect, production technology and environment effect can explain the
livelihood adaptation strategies of rubber smallholding households at 63.7% (R®

adjust=0.637). Social effect was found to be the most explained (0.490Zxy). to Adaptation
suggestions to rubber smallholding household included an adjustment in management:
Household labor should be employed more than hire labor, farmers should use online-
market-channel service with different media, farmers' digital markets to increasingly

expand agricultural products and livelihood adaptation as the consuming format, the
financial plan and management, the production system, increase sources of incomes
and the variety of production activities.

Introduction
The rapid emergence of the COVID-19 pandemic had a global effect, affecting

more than 4.9 million people with more than 0.32 million death recorded in 215
countries. As at 21 May 2020, there had been 4,904,413 confirmed cases of COVID-19,
including 323,412 deaths globally (\WHO, 2020., and RAOT 2020 ). In Thailand, from
Jan 13 to 21 May 2020, there had been 3,037 confirmed cases of COVID-19 with 56
deaths (Department of Disease Control, 2020. and Tantrakarnapa, K and
Bhopdhornangkul, B.2020). In a speech made by the Prime Minister, upon the approval
of the Council of Ministers in a meeting held on 24 March B E. 2563 in accordance with

recommendations of the medical and public health administrators and technical
personnel, under Section 5 of the Emergency Decree on Public Administration in
Emergency Situations B.E. 2548 (Commitree on Agriculture and cooperative, 2020.),

regarding an emergency in all areas of the Kingdom of Thailand, from 26 March B.E.
2563 (2020) to 30 April B.E. 2563 (2020); The declaration of an emergency situation
follows the existing law in force since B.E. 2548 due to the present situation of the

coronavirus outbreak; a recent pandemic that is rapidly spreading all over the world,
and is also affecting Thailand (EOC,2020 and Thairath online, 2020). There is yet no

known vaccine or effective medication. The government has correspondingly applied

measures to prevent, suppress, and delay the outbreak, as well as create public
awareness and understanding (Public Relation Department, 2020). It has made daily
assessments of the situation in response to new developments, information, and medical
recommendations of various experts, taking into account the impacts on the public in
terms of societal well-being, the standard of living, and public healthcare resources of

the government, in order to prevent unnecessary panic (United Nations Thailand, 2020;



191

and Worldometer, 2020).The government has been allocating resources and putting
several measures in place to curtail the pandemic as soon as possible. It is a
humanitarian crisis that is difficult to envision the future of its impact. This crisis can

qualify as a contingent point that will create waves of changes to the economic, social,
environmental, and global context in all sectors (FAO 2020; and Schmidhuber et al.,

2020). According to the pandemic situations and the Declaration of an Emergency
Situation in all areas of the Kingdom of Thailand, the Thai economy is being semi-
halted. By the measures, the travel restrictions are likely to have significant
repercussions on rubber business and the supply chain (Charnvirakul, 2020). The
livelihood of farmers and farm workers which depend on them were affected. Easing up
of physical distancing is likely to be staggered and vary from location to location
(Donghyun, and Pilipinas, 2020). Analysis on the current impact of the pandemic under
rubber sectors is not yet identified. The statistical generalizations of the findings; which
can provide insight into the issue are needed to be assessed (Timilsina, R and Ghimire,
K,, 2020).Consequently, the current priority aims at assessing the impact of COVID-19

on the rubber business and supply chain in order to answer how Sustainable Natural
Rubber (SNR) Practices can meet the challenges of the new normal of rubber business,

rubber supply chain, and smallholders- livelihoods under pre and post COVID19. This

includes how the business can go forward sustainably, with resilience, and prompt
recovery. Regarding COVID-19, the risk mitigations and responsive measures are

needed to be considered, either short-medium-long term crisis or low-medium-high
impact scenario and how it might impact the project activitiesimplementation. The
objectives are to study the effect of COVID-19 on the economy, society, technology,

and livelihood of Rubber smallholding households in Songkhla province, to examine
the factors influencing the livelihood strategies adaptation of rubber smallholding
households and suggestions on how Rubber Smallholding Household can adapt to the
COVID-19 Pandemic in the future from

Methodology

Study area is Songkhla province (Figure 1). Study population is rubber
smallholding housholds in Songkhla province. For sample, 280 randomly selected
members of rubber smallholding households were applied in this study. Data collection
was by interview, using questionnaire for data analysis, Descriptive statistics, an
analysis of data by using simple statistical methods such as frequency, distribution,
percentage, and mean and referential statistic such as Multiple Linear Regression
analysis and Prason Movement Correlation, will be applied.
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. (5]
Figure 1: The Study research area; Thailand Map1)and Songkhla Province Map2)
Source: https.sites.google.comssite/prawatimeuxnghadhiy,contact search on August 21, 2022

Also, parameters considered in using reference Statistics such as Prason
movement correlation and multiple Linear Regression analysis for hypothesis analysis
are as follow; Independent variables: (1) Social effect(X1; Educational level,

Happiness at work, Decreased social activity, Anxiety and living, Receive welfare
benefit, Trajectory and interaction in community, Agricultural transport limitation,
Household living problems, Modify consumption behavior, Learning and self defense,
Psychological Well-being,2) Economic effectiX2); Net household income Level,

Present household debt level, Present household savings level, Present household
expenses level, Ability to debt settlement of households level, Household owned area,
Household production expenditure level, Community Employment level,
and@Production Technology and Environment effect(Xs: Rubber technology
management such as fertilizer, weed control, plant disease and pest protection e.g. of
housholde, Labor in rubber management and rubber harvesting of household, Labor in
preparing rubber product and sale of household, Level of all chemical Fertilizers
ultilization in rubber management, Level of biodiversity for rubber management
sustainability of household, Level of household rubber product sale, The source of
purchase of rubber produce by households, Sufficiency of rubber production resource
level. Dependent variable: The Livelihood adaptation strategies of Rubber
smallholding households (Y) are as follows; Change in rubber-producing technique,
Increase in production efficiency, Reduction the production cost, Production expansion,
Increase in varieties of the Production system, Use of hired Labor in the agricultural
sector, Work outside the agricultural sector, and Household financial management
For formulae of Multiple linear regression as;
yi=BO+B1Xi1+B2Xi2+. +BpXip+e
where, fori-no. observations:

yi=dependent variable

xi=independent or explanatory variables (socio-economic
factors)


https://sites.google.com/site/prawatimeuxnghadhiy/contact%20search%20on%20August%2021
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0-y-intercept (constant term)
Bp=Slope coefficients for explanatory variable
e=the model's error term @lso known as the residuals)

Results
Effects of COVID-19 to Nagative and Positive impact of Society of Rubber

Smallholding Households
For the effects of COVID-19 (Negative and Positive impact to the society of

rubber smallholding households), the following were considered;1)Receiving
Welfare/Social Policy from the Government; For negative effects to society,
receiving welfaressocial policy from government (Figure 2(1y, the study found that
receiving supports for the cost of utility bill gave the most effect at 67%, 5,000 baht-
relief measure at 58.7%, 3-month free internet and extend tax payment had the same
effect proportions at 35.8%, and lower water bill measure had the least effect at 30.3%.
@ lInteraction in the Community During COVID-19; For the negative effects to
society, in considering interaction within the community during COVID-19 (Figure
2(2)), the study found that practicing social distancing had the most effect at 89, having
more meetings online at 72 5%, less interaction within people in the community at 71.6%,
and having community closed as a means of preventing the COVID-19 at
50.5%.(3Wellness of Rubber Farmers; For negative effects to society regarding the
wellness of rubber farmers (Figure 2(3y, the study found that farmers experienced a
decreased physical and mental wellness at 73.4% mind anxiety at 71.6%, and the least of
the stress of just staying home at 58.7«%.¢4)Learning and Adaptation; For the positive
effects to learning society and adaptation (Figure 24)), the study found that farmers
showed learning and adaptation for livelihoods at 80.7%, more labor has a chance of
returning to the homeland at 78 9%, the chance that lets all people help each other and
attempt to build the local economic system, strongly at 78, group/institute performs
more roles to help members at 73.4%, farmers used digital technology for increasing

production, creating more values, and approaching the market for agricultural products
at 64.2%, and household has more labor which can reduce labor shortage problem at

some level for at least 59.6%.5)Supporting Careers for More Incomes; For positive
effects to society of supporting careers for more incomes (Figure 25y, the study found

that farmers had more incomes using the principle of the Philosophy of Sufficiency
Economy at the most for 60.6%, those who had supporting careers by getting involved

in other agricultural activities along with rubber plantation at 56.9%, and having a
chance of hiring outside the community at the least for 18.3%.(6)Getting Together for

Cultural Activities in the Community; For effects to society of getting together for
cultural activities in the community (Figure 26y, the study found that farmers involved

in the religious activities such as going to the temple for merit was at the most for 63.3%,
prepared aid packages for poor people in the community at 41 3%, and did the activity
of community little free pantry at the least for 30.3%. The result shows that rubber
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smallholding households were socially impacted by the Covid-19 pandamic, in

accordance with research conducted by Poovorawan and Wonsawassana
(Poovorawan, Y .2021; Wongwassana, S.2021).

3-month free internet I 35.8%
Utility bill gave I 30.3%
Extend tax payment I 35.8%
Utility bill gave I 67%
5,000 baht-relief measure I 58.7%

0 10 20 30 40 50 60 70

48]

Closing community or having community closed for

; ; I 50.59
preventing COVID-19 disease 50.3%

. ; L I 72.5%
Having more meetings online

. . B e
Social distancin 89%

Having less interaction among people

i i I 71.69
in the community 71.6%
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@

The stress of just staying home I 58.7%
Being anxious in mind I 71.6%
Lower physical and mental wellness I 73.4%

0 10 20 30 40 50 60 70 80
3
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Had supporting careers by doing agricultural )
activities along with rubber plantation ~ FEEEEEEE— 56.9%

Farmers had more incomes using the principle

of the Philosophy of Sufficiency Economy M m—m—m—— 60.6%

Having a chance of hiring outside the community R 18.3%
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Figure 2 (1)-®6): The Negative and Positive Impact of COVID-19 to society of rubber smallholding
households.
Remark; figure 2(1): Nagative Impact: Receiving Welfare/Social Policy from the Government, Figure2
(2:Nagative Impact: Interaction in the Community During COVID-19 Figure23); Nagative impact:
Wellness of Rubber Farmers Figure24); Positive Impact: Learning and Adaptation Figure2(5); Positive
Impact: Supporting Careers for More Incomes Figure2(6); Positive Impact: Getting Together for Cultural
Activities in the Community and survey from 280 Rubber smalloding housholds.

Effects of COVID-19 to Economy of Rubber Smallholding Households

The effects of COVID-19 on the economy of rubber smallholding households
are as follows ;1) Problems of Household Economic Status; For Negative Effects to
Economy regarding Problems of Household Economic Status (Figure 3(1), the study
found that farmers had adequacy of financial assets at 74.3«. Transportation systems and

logistic limitation were disrupted due to measures put in place to restrain the pandemic
with the creation of debts for more expenses at 59.6%, had more unemployment in

households and community at 58.3%, had more crimes in areascommunity, and had sold
of mortgaging assets at the least effect for 45.9%.2) Behavioral Change of Rubber
Farmer Households dower income from the outside agricultural sector); For

negative effects on the economy regarding consuming behavior of rubber farmer
households (Figure 3(2)), the study found that farmers had less consuming products

bought from the community market and switched to buying more products from
supermarkets at 69.7% and online products at 55%.(3) Household Income and Expense;

For negative effects of rubber farmer household income and expense (Figure 3(3)), the
study found that 93.6% of farmers had decreasing incomes not many buyers and
dropping rubber price), followed by 798« of farmers with more expenses of
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consumption goods higher prices of goods and more charges of electricity and water
bills), 73.4+% had household debts, 72 5« had high costs of production & livelihood, 62.4+
had received help and relief of livelihoods, 54.1% encountered buying sources stopped
buying fresh latex/dealer lowered the price of rubber and households had saved at the
same proportions, 50.5% had received help from the financial institution, 49.5% had

adequacy of household expenses, much labor in the household, the capability of paying
debts/solving debt problems at the same proportions. 47.7% had adequacy of household

incomes and the capability of future investment at the same proportion, 38.5% had to
create jobs in the local area for the community and economic dependency e.g. borrowing
funds from the system outside, loan at the same proportion, and 26.6% sold household
assets for livelihoods.4)Saving and Sufficiency Economy; For positive effects to the
economy (Figure 34, the study found that 92.7+ of farmers saved and considered more
before spending, 86.2+ used Philosophy of Sufficiency Economy for livelihoods, 74.3%
had building institution and culture of saving for households, 734« attempted to seek
more incomes by supporting, 70.6% had to build strong local economic system from the
inside, and 5% had.

More crimes in area/community [ 45.9%
Transportation systems, and logistic limitation [ 59.6%
More creating of debts for more expenses [T - 59.6%

Had sold of mortgaging assetsat the leasteffect [y 45.9%

More creating of debts for more expenses - [ 74.3%

Had more unemployment in households and community [ 58.3%
0 10 20 30 40 50 60 70

¢

Sold products from online - [ 55%

Farmers had less consuming products bought from the

80

community market and changed to buy more products from [T 69.7%

supermarkets
0 10 20 30 40 50 60 70
2)
More expenses of consumption goods (higher prices of goods.. . T 79.89%
Adequacy of household expenses 49.2%10/
Household debts = 73.4%
. . - 49.5%
High costs of production & livelihood R 72.5%
The capability of paying debts/solving debt problems 49.5‘0%
. - 62.4%
Selling household assets for livelihoods. = 26.6% 50,50
Create jobs in the local area for the community 385% ’
. . 38.5%
Encountered buying sources stopped buying fresh.. : 54.1%

80

93.6%
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for households
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S OSSN T 86.2%

Economy for livelihoods

I 74.3%
T 55%
I 70.6%

Save and considering more before spending T 92.7%
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Figure 3 (1)- @: The Nagative and Positive Impact of COVID-19 to Economy of Rubber smallholder

Households
Remark; figure 3(1): Nagative Impact; Problems of Household Economic Status figure 32): Nagative

Impact; Behavioral Change of Rubber Farmer Households (ower income from the outside agricultural
secton figure 3(3): Nagative Impact; Household Income and Expense figure 3¢): Positive Impact; Saving
and sufficiency economy and survey from 280 Rubber smalloding housholds.

Effects of COVID-19 to Production Technology and Environment of Rubber

Smallholding Households
Considering the negative effects of production technology and environment to
rubber households (Figure 4), the study found that 74.3« farmers had more plantation

management e.g. fertilizer application, pest control, disease elimination, followed by
70.6% who had higher capital, production factors (factor resources, price), 66.1% had
transporting household products, 65.1% had to sell more productions at local markets,
62.4+ had more buying sources, goods, and enough production resources e.g. water, soil,
technology, and information, 61.5% had more labor for production and plantation
management (managing and harvesting), 60.6% had higher production quantity, 57.8%
managed to prepare for the production, 54.1+ had a higher increase of biodiversity in a
rubber plantation, and 36.7% used more chemicals @ll chemicals and activities).

Transporting household products 66.1%
More buying sources, goods, and enough production resources. . 62.4%
Sell more productions at local markets 65.1%
A higher increase of biodiversity in a rubber plantation 54.1%
Used more chemicals (all chemicals and activities). 36.7%
Managed to prepare for the production 57.8%
Higher production quantity 60.6%
More labor for production and plantation management... 61.5%

74.3%

More plantation management e.g. fertilizer application,.. !
Higher capital, production factors (factor resources, price)

0 10 20 30 40 50 60 70

Figure 4: The Effects to Production Technology and Environment of Rubber Households and survey
from 280 Rubber smalloding housholds.

70.6%
80
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Effects of COVID-19 to Livelihoods of Rubber Smallholder Households Capital

Change for Livelihoods

Considering the effects on livelihoods of rubber farmer households in terms of
issues related to capital change for livelihoods of rubber farmer households, the study
indicated the following details (Figure 5). Farmers for 89.9+% changed by effects caused

by the human capital and 10.1% had no effect. 83.5% farmers changed due to effects
caused by the natural capital and 16.5% had no effect. 92.7« farmers changed due to
effects caused by the financial capital and 7.3% were not affected. 89.0% farmers for
changed due to effects caused by the physical capital and 11.0% were not affected. And
954+ farmers changed due to effects caused by the social capital and 4.6% were not
affected.

100.00% 89.90% 92.70% 89% 95.40%

83.50%

80.00%
0,
60.00% m Had effect
40.00%
6 50% . = No effect
20.00% 0.10% 7.30% 11% 4.60%
0.00% . ] . - -

Human capital ~ Natural capital Financial capital Physical capital ~ Social capital

Figure 5: Capital Change for Livelihoods of rubber smallholder household and survey from 280

Rubber
smalloding housholds.

Structure and Policy Changes
Effects on livelihoods of rubber farmer households in terms of structure and
policy changes (Figure 6) have the following details. 56.0« farmers for had to participate

in activities/projects and,or received bits of help from working units/government sectors
and 44.0% did not participate. Having help from working units, 54.1% farmers got
involved in the project of no one was left behind, 0.9% were involved in the project of
farmers remedy, and 0.9% involved union cooperative limited. Receiving help for
livelihoods, 82.0% farmers had better living, 8.2% had worse living, and the living
condition of 9.8+ was not affected.
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100.00%
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80.00%

56% 54.10%

60.00% 44% 44.10%

40.00%

20.00% 0.90% 8.20% 9.80%

0.90%

1 2 3

Figure 6: Structure and Policy Changes of rubber smallholding household and survey from

280
Rubber smalloding housholds.

Livelihood Strategy Adaptation of Rubber Smallholder Households
Effects on livelihoods of rubber farmer households in terms of Livelihood
Strategy Adaptation of Rubber Farmer Households are as following; (1)Change

Rubber-Producing Technique; From Figure 71, the study showed that most farmers
for 45.9+ stopped tapping for some periods, followed by 25.7« decreasing days of
tapping, 24.8% changed producing raw rubber sheet to fresh latex, 22.9% increased days
of tapping, 20.2% cut down rubber trees, useing the land for other purposes, 19.3%
switched from hired labor to family labor, 17.4% changed tapping contract chired
tapping) and cut down rubber trees to sell rubber woods at the same proportions, 15.6%
changed producing raw rubber sheet to cup lump, and the least 11.1% changed from
producing fresh latex to cup lump.2) Increase in Production Efficiency; From Figure
7(2), the study showed that most farmers for 29.4+ switched to growing plants (perennial
plantsvegetables) that gave high yields instead of growing rubber trees, followed by
26.6% who changed to growing higher-yield rubber breed 251 (replanting), 24.8+ used
skilled tapping labor along with low tapping frequency every other day), 22.9%
increased frequency of weed control in a rubber plantation, and 16.5% the least. 16.5%
increased more chemical fertilizer applications.(3) Reducing the Production Cost;
From Figure 73, the study found that most farmers for 45.0% experienced a decrease
using chemical fertilizer, followed by 43.1% who used chemical fertilizer along with
organic fertilizer, 38.5% switched from chemical method of weed control to mechanical
method, 36.7% changed method of fertilizer application, 31.2% reduced times of weed
control, 29.4% made fertilizer by themselves, (fertilizer group), 28.4%did not employ any
method of weed control, 26.6+% used no fertilizer, 23.9% replaced promoting rubber
varieties with local rubber varieties, 22.0% used only organic fertilizer, 21.1% adapted
themselves by grouping to buy production factors, and the least 13.8% changed weed
control method from mechanical to chemicals.4) Expand production; For the effects
of COVID-19 to livelihood strategy for adaptation by rubber farmer households to
expand production, (Figure 74 the study found that most farmers for 29.4% expanded
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other economic plant areas, followed by a 24« increase in the number of raising
animalsaquatic animals, and the least 21.1% expanded plantation area.5)lIncrease
Varieties of the Production System; For effects of COVID-19 to livelihood adaptation

strategy of rubber farmer households to increase varieties of the production system
(Figure 7(5), the study found that most farmers for 38.9% increasing varieties of the

production system in rubber plots same plots), specify plantsanimals, and the least
248y increased varieties of the farming production system (different plots), specify
plantsianimals.6)Using Hired Labor in the Agricultural Sector; For effects of
COVID-19 to livelihood strategy for adaptation of rubber farmer households to change
using hired labor in the agricultural sector (Figure 76y, the study found that most
farmers for 21.1% who worked more in the agricultural sector were hired (planted trees
and mowed lawns), followed by 19.3% who were hired to tap rubber more in the
villagenearby sub-district,16.5% went to the forest (to get some forest products and to
hunt wild animals), 11.0% went out for fishery, and 9.2% went out to be hired for rubber
tapping in a different district (within the province) and also went out to be hired for
tapping rubber in a different province at the same proportions.(7)Work Outside the
Agricultural Sector; For effects of COVID-19 to livelihood strategy for adaptation of
rubber farmer households to change to work outside the agricultural sector (Figure 7(7y),
the study found that most farmers for 30.3% increased more working outside the
agricultural sector (buy and sell things, food store), followed by 24 8% who were hired
for any kind of works within the village, 22.0% worked as temporary employees for
government units, please specify, 15.6% went out to work in a factory in village/sub-
district, and the least 11.9% went out to be hired in the city dived in the city).@8)
Household Financial Management; For effects of COVID-19 to livelihood strategy
for adaptation of rubber farmer households to household financial management (Figure
7(8y), the study found that most farmers for 78.9% saved household expenses, followed
by 77.1% who reduced unnecessary expenses (reduced luxury goods), 67.9% used savings
for expense, 50.5% borrowed money from sources within the community saving group,
cooperative), 46.8% borrowed money from sources outside the community (bank, etc,),
4599 adjusted plan of paying debts, 32.1% borrowed money from the outside system,
30.3% joined rotating savings, 29.4«% received more money transferred from descendants,
23.9% pawned household assets (gold, car, etc), and the least 19.3% sold household
assets (land, car, etc.).
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Changed from hired labor to family labor ~FEEEETTTE——————_ 10.3%
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Figure 7(1) -8): Effect of Covid-19 to Livelihood Strategy for Adaptation of Rubber Smallholding
Households

Remark: Figure 71) Change Rubber-Producing Technique, Figure 7 ) Increase in Production
Efficiency, Figure 7 (3)Reducing the Production Cost, Figure 7¢) Expand production, Figure 7(5) Increase
Varieties of the Production System, Figure 76) Using Hired Labor in the Agricultural Sector, Figure 7(7)
Work Outside the Agricultural Sector, Figure 7 8) Household Financial Management and survey from
280 Rubber smalloding housholds.
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Factors correlation between effects of society, economy and roduction technology
and environment from COVID-19 of rubber smallholding households and the

Livelihood strategies adaptation

Table 1. Correlation coefficient between effects of society, economy and Production Technology and

Environment

from COVID-19 of Rubber Smallholding Households and The Livelihood Strategies Adaptation of

Rubber
smallholding Households

The Livelihood Strategies

Variables Adaptation of Rubber smallholding
Households

Society Effects
Educational levelx1) 894 xx
Happyness in workx2) 419+
Decreased social activityx3) 667+
Anxiety and livingx4) 463
Receive welfare benefitx5) 961+
Trajectory and interaction in community(x6) 699+
Agricultural transport limitationcX7) T42xx
Household living problemsx8) 347
Modify consumption behaviorx9) 317+
Learning and self defensex10) 52 s
Psychological Well-beingx11) 581+

Total 282+
Economy Effect
Net household income Level 535
Present household debt level 439+
Present household savings level 524+
Present household expenses level 587 x
Ability to debt settlement of households level AT+
Household owned area A46
Household production expenditure level A32:xx
Community Employment level 597 s

Total 7225+
Production Technology and Environment Effect
Rubber technology management such as fertilizer, weed control, plant AT75%
disease and pest protection e.g. of housholde
Labor in rubber management and rubber harvesting of household 84555
Labor in preparing rubber product and sale of household ALT
Level of all chemical Fertilizers ultilization in rubber management 527 s
Level of biodiversity for rubber management sustainability of houshold B67 =
Level of household rubber product sale 505
The source of purchase of rubber produce of household A57
Sufficiency of rubber production resorce level 397+

Total 618+

Remark: ssignificant at 0.05 and =ssignificant at 0.01 =+ significant at 0.001 and analyze from 280

Rubber smalloding housholds.
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From The Tablel, it was found that the Society Effects variable in the aspect
of Agricultural transport limitation has correlation with The Livelihood Strategies
Adaptation of Rubber smallholding Households (R=0.742 significant 0.01), Economic
effect variable in aspect of Net household income Level has correlation with The
Livelihood Strategies Adaptation of Rubber smallholding Households
(R=0.635significant 0.01)and Production Technology and Environment Effect in aspect
of Level of biodiversity for rubber management sustainability of household has
correlation with The Livelihood Strategies Adaptation of Rubber smallholding
Households (R=0.667significant 0.01).

The factors influencing the livelihood strategies adaptation of rubber
smallholding households

The result below shows the Equation function model and standardized function
of the dependent variable factors of society effect(X1, economic effectoX» and
Production Technology and Environment effectXs) influencing on The Livelihood
Strategies Adaptation of Rubber smallholding Households (Y)

Equation function:
Y-0542:0526X1+0.271X2-0.231X3
Standardize equation function:
ZY-0490ZX,+0.2427ZX,+0.205Z X3
R2-0.669 R? adjust - 0.637, Std. Error of Estimation - 0.3702 F-Significant -20.869++ Durbin-watson -
1552

The result of the equation function shows that social effect, economic effect and
production technology and environment effect can explain the livelihood strategies
adaptation of rubber smallholding households at 63.7%(R? adjust-0.637). The social

effect was also found to be the most explained (0.490Zxy).

Conclusion and Discussion
From the result of the study, we discuss the suggestion of the adaptation of
Rubber Smallholding Household in the future from the COVID-19 Pandemic;

1) Rubber Management Adjustment: From the results of this study, synthesis
of some major issues for the effects of COVID-19 to rubber management adaptation of
rubber smallholder household could be concluded as the following (Figure 8);(1) Using
Labor in Rubber Plantation: For the small-side rubber households, the COVID-19
pandemic had no effect on the change of labor type and the number of household labor.
Labor employed in rubber plantations was still household labor for an average of 2.0
workers per household. Two workers were a couple. Hiring local tapping labor had no

problem of stopping tapping rubber except for those farmers with the large rubber
plantations and using hired alien workers. The study found that the closure boarders at

the end of April 2020 made alien workers return back to their countries and could not
come back to work in Thailand. Owners of rubber plantations resolved the problem by

using local labor. Rubber tapping was stopped in some rubber plantation sites. However,
the portion of large rubber plantations was quite low in this studied location.
Furthermore, some households had more labor because of the effects of unemployment
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or temporary closures of businesses in the service sectors of tourism and industry. Few

laborers moved back to the agricultural sector in the community and would be ready to
move back to their previous jobs if the economic activities were carried on as usual, 2

Using Technology in Rubber Plantations and livelihoods: The COVID-19 pandemic

had no effects on technology change in rubber plantations but it affected the
accelerating rate of digitalization for agriculture and digital living. This means that some

farmers used online-market-channel service with different media, and farmers' digital
markets to increasingly expand agricultural products. During March-May 2020, farmers

had consumed more digital media and used digital channels as their main
communication to reduce face-to-face meeting among neighbors in communities, (3

Production and Rubber Plantation Management: All farmers had still produced and
sold their products at the buying points as usual with no COVID-19 effects. A part of

this might be because of government measures with the provision of facilities that let
farmers do rubber tapping and transport products to the buying points as usual.

Furthermore, farmers had more time to work with their rubber plantations and other
agricultural activities instead of having social activities. For example, farmers employed

weed control, applied fertilizer, grew vegetables, grew fruit plants, and raised
livestock,4Selling Rubber Production: All farmers were able to transport products

and sold at the fresh latex buying points with no stopping of buying observed. These
meant that all products could be sold at rubber markets as usual. However, news of

rubber factories closures or stopping buying fresh latex might create anxiety and panic
to farmers and some buyers might delay the purchase of products at some short
moments. At the end of March 2020, rubber trading was done as usual. Most farmers

changed their healthy behaviors recommended by the government sector. For example,
farmers wore masks while coming to sell fresh latex at the buying points,5) Falling
Rubber Price and Uncertainty: At the beginning of January - February 2020, the price
of fresh latex had been for an average price at 41.0 bahtkg before it fell to 35.0 bahtkg
at the end of March, equal to -14.6«/month and price still had been at a low level at 36.0
baht/kg during April. Thereafter, the price went up to 42.0 bahtkg in May. The price
level was stable before the COVID-19. The major factors that had effects on the falling

rubber price were demand shock and decreasing supply of rubber because of tapping
panel closure season. Need for more rubber gloves for health care triggered an increase

in the price of rubber. After a control was implemented for the COVID-19 and rubber

recovery, the price of fresh latex was still lower than the rubber price in 2019 at an
average price level at 50.0 baht/kg. In the same period, raw rubber sheets experienced a

downward fluctuation in price at local markets and did not recover until July 2020.
During the beginning of January - February 2020, the price of raw rubber sheet had been
for an average of 41.6 baht/kg before the price fell to 35.2 bahtkg in April 2020 equal
to -15.49%/month. The price also had an average of 35.8 bahtkg during May - June with
an observation of price recovery sign of raw rubber sheet. The major influencing factor

was demand shock in the vehicle industry which delayed or stopped the production of
vehicles globally. Vehicle sales dropped lower than 80.0% which led to a decrease in the
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need for smoked rubber sheets used for tire industries. Famers who were previously
used to producing raw rubber turned to selling fresh latex.

Falling
Rubber Price
and
Production Uncertainty.
and Rubber Selling
Plantation - Rubber
anagement. ‘ -~ Rubber " ~. ' Production.
/" Management -
{ adaptation
N Issues d
trsing Technology ‘ "u.___v-____.f‘/‘

in Rubber Using Labor in

Plantations and
livelihoods.

Rubber
Plantation.

Figure 8: The rubber management adaptation issues.
(2 Livelihood Adaptation: The major effects of COVID-19 on the livelihood

adaptation of rubber smallholder household can be classified into 4 major issues as
followsfigure 9);1) consuming format conformed to incomes and financial status

of household with the following selective strategies: reducing unnecessary household
expenses and luxurious things; cooking meals for household consumption; buying only
needed glossary; growing food plantshome-grown vegetables around the house; and
exchanging food. The perception of risk according to the prior rubber price crisis
allowed most farmers with the opportunity to previously change the format of
consumption (2 the financial plan and financial management: most farmers had
quite high debts and tried to keep the saving level; most farmers selected to extend more
time to pay debts; adjusted debt structure; planed to pay debts; and increased liquidity
by selling highly-liquid assets such as gold, etc, and (3) Increase sources of incomes
and increase the variety of production activities: some farmers initiated plans to
adjust the production system that would have more varieties of agricultural activities;
farmers raised poultry, pig, bee, goat, and cow alongside rubber plantations in a bid to
reduce the dependency of earning only from rubber plantations; and farmers sought
more incomes from outside sources of agriculture such as selling goods, opening food
stall, and being hired for agricultural labor. &hthe production system with more
varieties might depend on the conditions of agro-ecosystem, capital, labor, and

support market. Then the portion of successful farmers was quite low, concretely.
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Figure 9: The rubber livelihood adaptation Issues.
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Abstract: The objectives are to study the effect of Covid-19 to stakeholders of rubber upstream sector,
the adaptation of stakeholder and supply chain of rubber upstream sector. Quantitative and
qualitative researches had been conducted at Songkhla province. For sample group, the stratified
sampling will be applied for the four groups of rubber businesses comprising 280 Rubber housholds,
13 rubber cooperatives,11Fresh Latex Traders ,9 local middlemen and factory/exporters, 16 RAOT’s
officers including 2 Central rubber market officers and related.The results was founded that the most
important effect of COVID-19 to society, economy and production technology and environment of
rubber households are less community interaction, a low healthy mind, low healthy body, lower
income, more debts, and most costs of livelihood, and adjusting their consumption types, expenses,
financial management, and diversity of production activities that gave effect for livelihood.For fresh
latex trading, the study found that fresh latex traders for 77.7% had a negative effect but were not
quite severe because low numbers and amount of fresh latex price. Countermeasures of rubber
traders were adjusting business management by reducing expenses, reducing risks, and keeping
financial liquidity by emphasizing on reducing labor wage, working cost, changing selling locations,
and increasing efficiency. For factories and companies, all factories had operated their businesses as
usual with some problems of labor shortage, more orders of buying concentrative latex over the
production power, low amount of fresh latex. The supply chain of rubber business in the studied

locations composed of farmers, fresh latex traders, and concentrative factories. Farmers for 10%
produced and sold fresh latex to the cooperatives and more for 90% sold to local buyers before

reselling to the large traders and some would be sold in the auction market at the Central Rubber
Market in Songkhla. All productions would be traded to concentrative factories.For the Adjustments

of stakeholders of Rubber Upstream sector under COVID-19 Pandemic, there should be emphasizing
on increasing more production power of concentrative latex factories because of higher demand for
rubber gloves and concentrative latex of global market, ,Reducing cost in the process of production
especially for labor wage, and investing more in the rubber glove industry.

Keywords: keyword 1; keyword 2; keyword 3 (List three to eight pertinent keywords specific to the
article; yet reasonably common within the subject discipline.
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1. Introduction

The rapid emergence of the COVID-19 pandemic affecting worldwide, more than 4.9
million people are infected and more than 0.32 million of people were dead in 215 countries.
Globally, as of 21 May 2020, there have been 4,904,413 confirmed cases of COVID- 19,
including 323,412 deaths(WHO, 2020., and RAOT 2020). In Thailand, from Jan 13 to 21 May
2020, there have been 3,037 confirmed cases of COVID-19 with 56 deaths.(Department of
Disease Control, 2020. and Tantrakarnapa, K and Bhopdhornangkul, B.2020) Regarding the

Declaration made by the Prime Minister, upon the approval of the Council of Ministers in its
meeting on 24 March B.E. 2563 and accordance with recommendations of the medical and

public health administrators and technical personnel, under Section 5 of the Emergency
Decree on Public Administration in Emergency Situations B.E. 2548 Commitree on Agriculture

and cooperative, 2020.), regarding an emergency in all areas of the Kingdom of Thailand, from
26 March B.E. 2563 (2020) to 30 April B.E. 2563 (2020); The Declaration of an Emergency
Situation is following the existing law in force since B.E. 2548 and due to the present situation

of the outbreak of the Coronavirus 2019 which is a pandemic that has just appeared but is
rapidly spreading all over the world, and is also affecting Thailand(EOC,2020 and Thairath

online, 2020). Presently, there is neither vaccine nor effective medication. The government has

correspondingly applied measures to prevent, suppress, and delay the outbreak as well as to
create awareness and understanding among the public(Public Relation Department,2020). It

has made daily assessments of the situation in response to new developments, information,
and medical recommendations of various experts, taking into account the impacts on the
public in terms of societal well-being, the standard of living, public healthcare resources of the

government, and to prevent unnecessary panic ( United Nations Thailand, 2020; and
Worldometer, 2020). The government has been allocated resources and putting many
measures to control the pandemic as soon as possible. It is a humanitarian crisis that is difficult
to envision the future of its impact. This crisis can qualify as a contingent point that will create
waves of changes to the economic, social, environmental, and global context in all sectors(FAO
2020; and Schmidhuber et al,, 2020). According to the pandemic situations and the Declaration

of an Emergency Situation in all areas of the Kingdom of Thailand, the Thai economy is being
semi-halted. By the measures, the travel restrictions are likely to have significant repercussions

on rubber business and supply chainCharnvirakul,A.2020). The livelihoods of farmers and farm
workers which depend on them were affected. Easing up of physical distancing is likely to be
staggered and vary from location to location (Donghyun, P and Pilipinas, Q,2020). As the
currentimpacts of pandemic and situation analysis under rubber sectors are not yet identified.

The statistical generalizations of the findings; which can provide insight into the issue are
needed to be assessed (Timilsina, R and Ghimire, K,, 2020).

Consequently, the priority plan at this current time is quickly aiming to assess the
impact of COVID-19 on the rubber business and supply chain to answer how the Sustainable

Natural Rubber (SNR) Practices can meet the challenges of the new normal of rubber business,
rubber supply chain, and smallholders’ livelihoods under pre and post COVID19 which is
including how the business can go forward sustainability, being resilient, and prompt recovery.
Regarding COVID- 19, the risk mitigations and responsive measures are needed to be
considering either short-medium-long term crisis or low-medium-high impact scenario and
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how it might impact the project activitiesimplementation Then the objectives are to study as;
effect of Covid-19 to stakeholders of supply chain in rubber upstream sectorchousehold, Fresh
Latex Trade Factoriess Middle Men Stopped Buying Fresh Latex), the adaptation of
stakeholders in rubber upstream sector under COVID- 19 Pandemic, and analysis the
adaptation of supply chain of rubber upstream sector.

2. Materials and Methods

wg = . >

-
.

1
e

Figure 1: The Study research area; Thailand Map) and Songkhla Province Map2)
Source: https./sites.google.comssite/prawatimeuxnghadhiy/contact search on August 21, 2022
Study area is Songkhla province. Population: those are farmers, cooperatives and
entrepreneurs who are related to the primary supply chain of rubber business systems in
Songkhla province. For sample group, the stratified sampling will be applied for the four groups
of rubber businesses comprising 280 farmers, 9 rubber cooperatives, 4 fresh latex collection
center, 11Fresh Latex Traders ,9 local middlemen and factory/exporters, 16 RAQOTs officers
including 2 Central rubber market officers and related.For data collection bu means; (1) the
desktop Review: Secondary data such as documents and reviewing data in the form of
statistical reports, research reports, papers, information, and official documents, including the
prospective documents by international organizations will be collected, and (2) primary data
is a short field survey and in-depth interview to collect data from the four groups of the
selected samples ( 108 questionnaires with 40 in depth interview) the structured-
guestionnaires and semi- structured- questionnaires will be used for data collection. The
descriptive statistics is an analysis of data by using simple statistics such as frequency,
distribution, percentage, and mean to present the analyzed data in the format of tables
related to the issues before and after the pandemic. And also, for rubber smallholding farm,
the reference Statistics as Peason movement correlation and multiple Linear Regression
analysis are used for analysis as follow;Independent variables: (1) Social effect(X1); Educational
level, Happyness in work, Decreased social activity, Anxiety and living, Receive welfare benefit,
Trajectory and interaction in community, Agricultural transport limitation, Household living
problems, Modify consumption behavior, Learning and self defense, Psychological Well-
being,(2) Economic effect(X2); Net household income Level, Present household debt level,
Present household savings level, Present household expenses level, Ability to debt settlement
of households level, Household owned area, Household production expenditure level,
Community Employment level, and(3) Production Technology and Environment effect(X3):
Rubber technology management such as fertilizer, weed control, plant disease and pest
protection e.g. of housholde ,Labor in rubber management and rubber harvesting of
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household ,Labor in preparing rubber product and sale of household ,Level of all chemical
Fertilizers ultilization in rubber management,Level of biodiversity for rubber management
sustainability of household,Level of household rubber product sale,The source of purchase of
rubber produce of household,Sufficiency of rubber production resorce level. Dependent

variable:The Livelihood strategies adaptation of Rubber Farmer Households (Y) as; Change
Rubber-Producing Technique, Increase in Production Efficiency, Reducing the Production Cost,
Expand production, Increase Varieties of the Production System, Using Hired Labor in the
Agricultural Sector, Work Outside the Agricultural Sector, and Household Financial
Management
For formulae of Multiple linear regression as;
yi=60+61xi1+82xi2+..+B8pxip+€
where, fori=no. observations:
yi=dependent variable
Xxi=independent or explanatory variablessocio-economic factors)
B0-y-intercept constant term)
Bp=Slope coefficients for explanatory variable
€=the model's error term @lso known as the residuals)

3.Results

3.1 Effects of COVID-19 to Rubber Households

3.1.1 Effects of COVID-19 to Society

For the effects of COVID-19 to Society of rubber households, there are as following;
(1) Receiving Welfare/Social Policy form the Government For negative effects to society of
receiving welfare/social policy (Figure 2(1)), the study found that receiving supports for the
cost of utility bill gave the most effect at 67%, 5,000 baht-relief measure at 58.7%, 3-month
free internet and extend tax payment had the same effect proportions at 35.8%, and lower
water bill measure had the least effects at 30.3%.(2) Interaction in the Community During
COVID-19; For the negative effects to society of having interaction in the community during
COVID-19 (Figure 2(2)), the study found that having social distancing was the most effect at
89%, having more meetings online at 72.5%, having less interaction among people in the
community at 71.6%, and closing community or having community closed for preventing
COVID-19 disease at 50.5%.(3) Wellness of Rubber Farmers; For negative effects to society of
having wellness of rubber farmers (Figure 2(3)), the study found that farmers had lower
physical and mental wellness at 73.4% behind being anxious in mind at 71.6%, and had the least
of the stress of just staying home at 58.7%.(4)Learning and Adaptation; For the positive effects
to learning society and adaptation (Figure 24)), the study found that farmers had learning and
adaptation for livelihoods at 80.7%, more labor has a chance of returning to the homeland at
78.9%, the chance that lets all people help each other and attempt to build the local economic
system, strongly at 78«%, group/institute performs more roles to help members at 73.4%,

farmers used digital technology for increasing production, creating more values, and
approaching the market for agricultural products at 64.2%, and household has more labor

which can reduce labor shortage problem at some level at the least for 59.6%. (5)Supporting

Careers for More Incomes;For positive effects to society of supporting careers for more
incomes (Figure 2(5)), the study found that farmers had more incomes using the principle of
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the Philosophy of Sufficiency Economy at the most for 60.6%, had supporting careers by doing
agricultural activities along with rubber plantation at 56.9%, and having a chance of hiring
outside the community at the least for 18.3%.(6)Getting Together for Cultural Activities in the

Community; For effects to society of getting together for cultural activities in the community
(Figure 2(6)), the study found that farmers involved in the religious activity such as going to the

temple for doing merit were at the most for 63.3%, prepared aid packages for poor people in
the community at 41.3%, and did the activity of community little free pantry at the least for
30.3%. From the result shown that rubber farmers had received social impact from Covid-19
pandamic that according Poovorawan and Wonsawassana researchs (Poovorawan, Y.2021;
Wongwassana, S.2021).

3-month free internet - 35.8%
Utility bill gave I 30.3%
Extend tax payment - 35.8%
Utility bill gave - 67%
5,000 baht-relief measure - 58.7%
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Figure 2: (1)-6)The effects of COVID-19 to society of rubber households.
Remark; collected from 280 samples and figure 2(1): Nagative Impact: Receiving Welfare/Social
Policy form the Government , Figure2(2) :Nagative Impact: Interaction in the Community
During COVID-19 Figure23); Nagative impact: Wellness of Rubber Farmers Figure24); Positive
Impact: Learning and Adaptation Figure2(5); Positive Impact: Supporting Careers for More
Incomes Figure2(6); Positive Impact: Getting Together for Cultural Activities in the Community:.
3.1.2 Effects of COVID-19 to Economy

For the effects of COVID-19 on the economy of farmer households, there are as
following;(1) Problems of Household Economic Status; For Negative Effects to Economy of
Problems of Household Economic Status (Figure3(1)), the study found that farmers had
adequacy of financial assets at 74.3¢, transportation systems, and logistic limitation were

disrupted due to measures to restrain pandemic with more creating of debts for more
expenses at 59.6%, had more unemployment in households and community at 58.3%, had

more crimes in areaszcommunity, and had sold of mortgaging assets at the least effect for
45.9%.¢2) Behavioral Change of Rubber Farmer Households (lower income from the outside
agricultural sector);For negative effects on the economy of consuming behavior of rubber
farmer households (Figure32)), the study found that farmers had less consuming products
bought from the community market and changed to buy more products from supermarkets
at 69.7% and products from online at 55%.(3) Household Income and Expense;For negative
effects of rubber farmer household income and expense (Figure 3(3)), the study found that
farmers for 93.6% had decreasing incomes (not many buyers and dropping rubber price),
followed by farmers for 79.8% had more expenses of consumption goods chigher prices of
goods and more charges of electricity and water bills), 73.4% had household debts, 72.5% had
high costs of production & livelihood, 62.4¢ had received help and relief of livelihoods, 54.1%
encountered buying sources stopped buying fresh latex/dealer lowered the price of rubber
and households had saved at the same proportions, 50.5%had received help from the financial
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institution, 49.5% had adequacy of household expenses, much labor in the household, the
capability of paying debts/solving debt problems at the same proportions. 47.7¢had adequacy
of household incomes and the capability of future investment at the same proportion, 38.5%
had to create jobs in the local area for the community and economic dependency e.g borrow
money from the system outside, loan at the same proportion, and 26.6% had selling household
assets for livelihoods.@) Saving and Sufficiency Economy;For positive effects to the economy
(Figure 34)), the study found that farmers for 92.7¢ had to save and considering more before
spending, 86.2% used Philosophy of Sufficiency Economy for livelihoods, 74.3% had building
institution and culture of saving for households, 73.4¢% had attempting to seek more incomes
by supporting, 70.62% had to build strong local economic system from the inside, and 55% had.
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Figure 3;(1) - 4) Effects of COVID-19 to Economy of Rubber Households
Remark; collected from 280 samples figure 3¢1): Nagative Impact; Problems of Household
Economic Status figure 3¢ 2): Nagative Impact; Behavioral Change of Rubber Farmer
Households (lower income from the outside agricultural sector) figure 3(3,: Nagative Impact;
Household Income and Expense figure 34): Positive Impact; Saving and sufficiency economy

3.1.3 Effects of COVID-19 to Production Technology and Environment

For negative effects to production technology and environment of rubber households
(Figure. 4), the study found that farmers for 74.3% had more plantation management e.g.
fertilizer application, pest control, disease elimination, followed by 70.6% had higher capital,
production factors factor resources, pricej, 66.1%had transporting household products, 65.1%
had to sell more productions at local markets, 62.4% had more buying sources, goods, and
enough production resources e.g water, soil, technology, and information, 61.5% had more
labor for production and plantation management imanaging and harvesting), 60.6% had higher
production quantity, 57.8% had managed to prepare for the production, 54.1% had a higher
increase of biodiversity in a rubber plantation, and 36.7% had used more chemicals (all
chemicals and activities).

Transporting household products ST 66.1%
More buying sources, goods, and enough production... S 62,49
Sell more productions atlocal markets EEETETETTEEEE———— 65,19
A higher increase of biodiversity in a rubber plantation FEETETEETEEEEE——————————————— 54.19
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More plantation management e.g. fertilizer application, ... e 7 4, 30/
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Figure 4: The Effects to Production Technology and Environment of Rubber Households
Remark: collected from 280 samples

3.1.4 Effects of COVID-19 to Livelihoods

3.14.1 Capital Change
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For effects on livelihoods of rubber farmer households in terms of issues related to
capital change for livelihoods of rubber farmer households, the study indicated the following
details (Figure 5). Farmers for 89.9% had changed by effects caused by the human capital and

10.1% did not affect. Farmers for 83.5% had changed by effects caused by the natural capital
and 16.5% did not affect. Farmers for 92.7% had changed by effects caused by the financial
capital and 7.3%did not affect. Farmers for 89.0% had changed by effects caused by the physical
capital and 11.0% did not affect. And farmers for 95.4¢ had changed by effects caused by the
social capital and 4.6% did not affect.

100.00%  89.90% 92.70% 89% 25.40%

83.50%
80.00%
60.00%
m Had effect
40.00% m No effect
6.50%
20.00% 0.10% m 7.30% 11% 4.60%
0.00% [ | [ | [ | —

Human capital ~ Natural capital Financial capital Physical capital ~ Social capital

Figure 5: Capital Change for Livelihoods
Remark: collected from 280 samples

3.1.4.2 Structure and Policy Changes

Effects on livelihoods of rubber farmer households in terms of structure and policy
changes have details (Figure 6) as the following. Farmers for 56.0% had to participate in
activities/projects and/or received bits of help from working unit's government sectors and
44.0% had no participation. Having help from working units, farmers for 54. 1% involved the
project of no one was left behind, 0.9% involved the project of farmers remedy, and 0.9%
involved union cooperative limited. Receiving help for livelihoods, farmers for 82.0% had better
living, 8.2% had worse living, and 9.8+ did not affect their living.

100.00%
82%
80.00%

60.00% 56% 54.10%
44% 44.10%

40.00%

o 0 9.80%
20.00% 0.90% 8.20% °

0.90% m

0.00% e

Figure 6: Structure and Policy Changes

Remark; collected from 280 samples and 1.: Participating in activities and received help from
working units/government sectors; Receive (56.0%), Non receive (44.0%); 2: Having help from
the following working units ; the project of no one was left behind (54.1%), the project of



218

farmers remedy (0.9%), union cooperative limited (0.9%) and non receive 44.1%); 3: Receiving
help for livelihoods ; had better living (82.04%), had worse living (8.2%) and did not affect living
9.8%)
3.2 Livelihood Strategy Adaptation of Rubber Households

The study found that there were main issues of livelihood strategy adaptation of
Rubber househodes as follow; (1) Change Rubber-Producing Technique (figure 7(1)); stopped
tapping for some periods@45.9%), followed by decreasing days of tapping day25.7%,), changed
producing raw rubber sheet to fresh latex24.84), increased days of tapping22.9¢,, cut down
rubber trees to use the land for other benefits(20.2%), changed from hired labor to family
labor(19.3%), changed tapping contract chired tapping) and cut down rubber trees for selling
rubber woods at the same proportions(17.4%), changed producing raw rubber sheet to cup
lump(15.6%), and changed producing fresh latex to cup lump(11.1%), (2) Increase in Production
Efficiency Figure 7¢2)); changed to grow plants (perennial plants/vegetables) that gave high
yields instead of growing rubber trees29.4%), changed to grow higher-yield rubber breed 251
(replanting) (26.62%),used skill tapping labor along with low tapping frequency (every other
day)24.8%), increased frequency of weed control in a rubber plantation22.9%), and increased
more chemical fertilizer applications(16.5%),(3) Reducing the Production Cost Figure7.3));
decreased using chemical fertilizer(45. 0% ), used chemical fertilizer along with organic
fertilizer(43.1%) , changed weed control from chemicals to the mechanical method(38.5%),
changed how to apply fertilizer(36.7%,, reduced times of weed control31.2%), made fertilizer
by themselves, (fertilizer group)(29.4%), did not have weed control(28.4%,, used no
fertilizer(26.6%), replaced promoting rubber varieties with local rubber varieties(23.9%), used
only organic fertilizerc 22. 0% ), adapted themselves by grouping to buy production
factors(21.1%), and changed weed control from mechanical method to chemicals(13.8%),4)
Expand production(Figure 7¢4)); expanded other economic plant areas(29.4%, , increased
number of raising animals/aquatic animals24.0%, and expanded plantation area(21.1%), (5
Increase Varieties of the Production System(Figure 7(5); increased varieties of the production
system in rubber plots (same plots), specify plants/animals(38.9%), and increased varieties of
the farming production system(different plots), specify plants/animals(24.8%),(6) Using Hired
Labor in the Agricultural SectorFigure 76)); hired and worked more in the agricultural sector
(planted trees and mowed lawns)(21.1%), hired for tapping rubber more in the village/nearby
sub- district(19. 3%, ,went to the forest (to get some forest products and to hunt wild
animals(16.5%), went out for fishery(11.0%), and went out to be hired for tapping rubber in a
different district (within the province) and went out to be hired for tapping rubber in a
different province at the same proportions(9. 2% ) ,(7) Work Outside the Agricultural
SectorFigure 7/7)); increased more working outside the agricultural sector (buy and sell things,
food store)30.3%), hired for any works in the village24.8%), worked as a temporary employee
for the government unit, please specify(22.0%), went out to work in a factory in village/sub-
district(15.6%), and went out to be hired in the city (lived in the city)(11.9%),(8) Household
Financial Management Figure 7(8)); saved expenses of the household(78.9%,, reduced
unnecessary expense (reduced luxury goods) (77. 1% ), used saving money for the
expense(67.9% ), borrowed money from sources within the community (saving group,
cooperative)’50.5%), borrowed money from sources outside the community bank, etc)46.8),
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adjusted plan of paying debts@45.9%), borrowed money from the outside system32.1%), joined
rotating savings(30.3%), received more money transferred from descendants(29.4%),pawned
household assets (gold, car, etc)23.9%), and sold household assets (and, car, etc)19.3%),.
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Increased varieties of the farming production system _ 24.8%
(different plots), specify plants/animals. o0
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system in rubber plots (same plots), specify plants/animals, 38.9%
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Figure 7: (1)-8) Effect of Covid-19 to Livelihood Strategy for Adaptation of Rubber Farmer

Households
Remark: collected from 280 samples and (1) Change Rubber-Producing Technique,2) Increase

in Production Efficiency ,3) Reducing the Production Cost,4) Expand production,5) Increase
Varieties of the Production System,6) Using Hired Labor in the Agricultural Sector, (7) Work
Outside the Agricultural Sector,8) Household Financial Management.

3.3 Factor correlation between effects of society, economy and Production Technology and
Environment from COVID-19 of Rubber Smallholder Households and The Livelihood
Strategies Adaptation of Rubber Farmer Households



Table 1 The Correlation CoefficiencyR?
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Variables

The Livelihood Strategies
Adaptation of Rubber
smallholder Households

Society Effectsx1)

Educational levelx11) 894w
Happyness in workx12) 419+
Decreased social activity(x13) 667+
Anxiety and livingx14) 463+
Receive welfare benefit(x15) 961+
Trajectory and interaction in communityx16) 699+
Agricultural transport limitation(X17) T A2+
Household living problemsx18) 347+
Modify consumption behaviorx19) 317+
Learning and self defensex1.10) 521w
Psychological Well-beingx1.11) 581+
Total 742+
Economy Effect(X2)
Net household income Level(X21) 6355
Present household debt level(X22) 439+
Present household savings level(X23) 524+
Present household expenses level(X24) 587+
Ability to debt settlement of households level(X25) 487+
Household owned area(X26) 446+
Household production expenditure level(X27) 4325
Community Employment level(X28) 597+
Total 635+
Production Technology and Environment Effect(X3)
Rubber technology management such as fertilizer, weed 475+
control, plant disease and pest protection e.g. of
household (X31)
Labor in rubber management and rubber harvesting of B4 5+
householdX32)
Labor in preparing rubber product and sale of household (X33) 417+
Level of all chemical Fertilizers utilization in rubber 527w
managementX34)
Level of biodiversity for rubber management 6675+
sustainability of household (X35)
Level of household rubber product sale(X36) 505+
The source of purchase of rubber produce of 457+
householdX37)
Sufficiency of rubber production resource level (X38) 397+

Total

618+
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Remark: *significant at 0.05 = significant at 0.01+=*significant at 0.01

From The Table 1,there were founded that the Society Effects variable in aspect of
Agricultural transport limitation has correlation with The Livelihood Strategies Adaptation of
Rubber smallholder Households (R=0.742 significant 0.01), Economic effect variable in aspect

of Net household income Level has correlation with The Livelihood Strategies Adaptation of
Rubber smallholder Households (R=0.635significant 0.01)and Production Technology and

Environment Effect in aspect of Level of biodiversity for rubber management sustainability
of household has correlation with The Livelihood Strategies Adaptation of Rubber smallholder
Households R=0.618significant 0.01).

3.4 The Factors of effects of society, economy and Production Technology and
Environment from COVID-19 influencing on The Livelihood Strategies Adaptation of
Rubber smallholder Households

The result at below that shown the Equation fuction model and standardize fuction of
the dependent variable factors of society effect(X1y, economic effect(X, and Production

Technology and Environment effect(Xs) influencing on The Livelihood Strategies Adaptation of
Rubber Smallholder Households (Y)

Equation fuction:

Y=0542+0526X;+0271X,+0.231X3

Standardize equation fuction:

2Y=04902,1+0.24272x,+0.2052,3

R?-0.669 R? adjust - 0.637, Std. Error of Estimation = 0.3702
F-Significant =20.869+++Durbin-watson = 1.552
The result shown eqgation fucction that social effect, economic effect and production

technology and environment effect can explain the livelihood strategies adaptation of rubber
smallholder households at 63.7%(R? adjust-0.637,).and also, there was founded that social
effect is the most explain 0.490Zy).

3.4.1 The Effects of COVID-19 to Fresh Latex Traders

The Effects of COVID-19 to the adaptation of fresh latex traders during March-May
2020 could be identified as the following;c1) Effects for the Whole Image of Business
Operation of Fresh Latex Traders/Figure 8/1)); had not too severe negative effects
severe(77.7%) and had quite severe negative effects(5.6%). Most of the first three ranking

effects were dropping the price of fresh latex, lowering the amount of fresh latex production,
and decreasing the number of farmers who came to sell fresh latex. Fresh latex traders for

5.6% had quite good positive effects, and 11 1% had no effect of COVID-19,(2) Problems of
Business Operation during COVID-19Figure 8(2)):had the problem of dropping the price of
fresh latex(25.8%), had the problem of lowering the amount of fresh latex production(19.7%),
had the problem of decreasing number of farmers who came to sell fresh latex(16.7%),
countered unstable/fluctuating rubber market(12.1%), had problems of lowering of cash flow

and more limitations of transporting fresh latex to the trading points at the same
proportions(6.1%). Furthermore, had problems that factories decreased buying amount of

fresh latex(3.0%), closed factories, and labor could not work as usual at the same proportions;
and had problems of closed Central Rubber Market(1.5%),(3) Price of Fresh Latex during COVID-
19(Figure 8¢3)): During COVID-19 for March-May 2020 (Figure 23), the study found that fresh
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latex price had dropped (72.0%), an average of dropping the price for 21.33% compared with
the same time in 2019, and had no change of fresh latex price28.0%),(4) Amount of Fresh
Latex Bought during COVID-19(Figure 8¢4)): fresh latex bought by the business was dropping
83.0%), an average of dropping amount of fresh latex for 29.40% compared with the same time
in 2019, and 17.0.0% had no change of fresh latex bought by the business,5)Business Incomes
during COVID-19Figure 8/5)):business incomes were dropping(72.0%), an average of dropping
amount of business incomes for 39.58% compared with the same time in 2019, and had no
change of business incomes(28.0.0%),,(6) The problem of Financial Liquidity during COVID-
19(Figure 8(6),:-most fresh latex traders had no problem of financial liquidity(83.0%), and had a
problem of financial liquidity(17.0%),(7) Business Closing during COVID-19Figure 8(7)):11.0%
had business closing while 89.0% had no business closing,8)Labor Problems during COVID-
19.Figure 8¢8)): 72.2% had the highest labor problems, followed by 11.1¢% with labor problems

that labor could not travel across provinces or countries, and labor could not come to work by
the reason of infectious disease outbreak fear at the same proportions. Labor also stopped

working according to the measure requiring people to stay at home.

Quite good positive... | 5.6% Encountered... & 12.1%
S m—— 6.1%
Resh latex traders had... 77.7% More limitations of... _—3 0%3/1%
. U7
Had quite severe negative I 5.6% Closed factories : 38%
dropping the price of... T 70/25.8%
_ I .
Had no effect of COVID-.. Bl 11.1% decreasing number of ... T ———— 16.7% °
0O 20 40 60 80 100 0 10 20 30
(1 (2
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latex change dropping | [ dropping
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Figure 8: (1)-8) Effect of Covid-19 to the adaptation of fresh latex traders

8

Remark: (1) Effects for the Whole Image of Business Operation of Fresh Latex Traders, (2
Problems of Business Operation during COVID-19, (3, Price of Fresh Latex during COVID-19, &)
Amount of Fresh Latex Bought during COVID-19, (5) Business Incomes during COVID-19, 6) The
problem of Financial Liquidity during COVID-19, (7) Business Closing during COVID-19, (8) Labor
Problems during COVID-19

3.4.2 Effect of Covid-19 to Factories/Middle Men Stopped Buying Fresh Latex

The effect of Covid-19 to Factories/Middle Men Stopped Buying Fresh Latex are as
following;(1) Factories/Middle Men Stopped Buying Fresh Latex Figure 9¢1)): 11.0% by the
reasons of closing exporting borders with the risk of export markets as well, and 89.02 had no
effect and had not stopped buying fresh latex,(2) Measures to Handle Situation of Pandemic
COVID-19 of Fresh Latex Traders(Figure 9¢2); 24.1¢% decreased labor wage, followed by 13.8¢
decreased operation expense; 10. 3% changed sources of selling production, increased
efficiency of the production process, decreased working hours, and reduced labor at the same
proportions; 6.9% reduced production cost, had more loans, stopped trading fresh latex, and
changed production formats at the same proportions; and 5.6% changed formats of selling
production.

mm 5.6%
Changed formats of .. s 10.3%

. s 6.9%
Increased efficiency of.. m—m" 10.3%
. s 6.9%
Decreased operation. . ss—mpn 13.8%

L1

Reasons
11% ]

-Closing

exporing
had not stopped... 0

89% '

Decreased working hours

borders m 10.3%

Stopped trading fresh. . smmmm 6.9%

10 20 30

Figure 9: (1)-2) Effect of Covid-19 to Factories/Middle Men Stopped Buying Fresh Latex

Remark: (1, FactoriessMiddle Men Stopped Buying Fresh Latex , (2) Measures to Handle
Situation of Pandemic COVID-19 of Fresh Latex Traders

3.5 The adaptation of stakeholders in rubber upstream sector under COVID-19 pandemic
3.5.1 The adaptation of rubber fund cooperative Limited and fresh latex collection



center
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The adaptation of rubber fund cooperative and fresh latex collection center shown in

the table 2 as following;

Table2: The adaptation of rubber fund cooperative Limited and fresh latex collection center

Rubber Fund

Cooperative Limited

and Fresh Latex

Collection Center

effects of COVID-19

Countermeasures/adaptation

Business Operation
in the Future

1. Ban Kao Rang Rubber

Fund Cooperative
Limited

2.Ban Kuan Kob

Rubber Fund
Cooperative Limited

3. Pijit Rubber Fund
Cooperative Limited

4. Ban Thung Pho

Rubber Fund
Cooperative Limited

A few negative effect;
decreasing the
number of farmers
who came to sell
fresh latex and
lowering the amount
of fresh latex
production

A few negative
effects;

little lower amount
of fresh latex than
normal

A few negative
effects;

Thavorn Factory
would stop buying
fresh latex. Farmers
were anxious not to
go out for tapping
rubber with
concerning the issue
of location for selling
fresh latex.

A few negative
effects; fewer farmers
came to sell fresh
latex and fresh latex
bought was lower for
50% compared with
the same period of
the last year.

Reducing allowance paid to
the committee and giving
farmers a sack of rice for
Skg/farmer during COVID-19

Imposing curfew time in the
area, Issuing a letter of the
permit by the Head of the
village to let farmers be out of
the village for tapping rubber,
and giving farmers a sack of
rice for Skg/farmer 2 times
sell fresh latex instead of
producing smoked rubber
sheet, reduced labor from 3
workers to 1 worker,
decreased labor wage for 50%
from 600 baht/day to 300
baht/day, decreased expense
of fresh latex transportation
from 200 baht/trip previously

to 0.10 stang/kgtrip.

had reconstructed the
structure of employees by
reducing from 3 employees to
2 employees and alternated
working days for an average
at 15 dayssmonth/employee,
reduced 1 worker, reduced
working hours, and worked
half a month with half salary.

If Ban Kao Rang
Rubber Fund
Cooperative
Limited was able to
make profits and
the price of smoked
rubber is going up,
then smoked
rubber sheet would
be operated in
business as before.
would plan to
further sell fresh
latex instead of
producing smoked
rubber sheets.

Pijit Rubber Fund
Cooperative
Limited would like
to redo smoked
rubber sheet
production.
However, this
would depend on
the price of smoked
rubber sheets and
having more profits.
had adjusted to sell
both fresh latex and
smoked rubber
sheet. In the future,
Ban Thung Pho
Rubber Fund
Cooperative
Limited would
separateintoa
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Rubber Fund
Cooperative Limited
and Fresh Latex
Collection Center

effects of COVID-19

Countermeasures/adaptation

Business Operation
in the Future

5.Ban Don Khi Lek

Rubber Fund
Cooperative Limited

6.Sapan Mai Kaen

Rubber Fund
Cooperative Limited

7.Ban Sai Khao Rubber

Fund Cooperative
Limited

8.Ban Phru Chaba

Pattana Rubber Fund
Cooperative Limited

A few negative
effects; Price and
amount of fresh latex
were dropping at the
same portion for 30%
compared with the
same period of the
last year.

A few negative
effects;

the alien workers who
had to stop producing
smoked rubber
sheets as alien
workers could not go
back to their
countries to renew
their working permits.

A few negative
effects; dropping the
price of smoked
rubber sheet, lower
number of farmers
selling fresh latex,
farmers were afraid
of leaving their
houses, felt reluctant
go out for tapping
rubber, the lower
amount of fresh latex
bought

A few negative
effects;

the prices of fresh
latex and smoked

Decreased allowances for the
committee and meeting and
would pay sometimes;
increased efficiency of the
production process;
decreased production cost;
used cheap firewood and
gave an order to employees
and farmers to wear masks.

There had been decreasing
employee wages by deducting
1,500 baht/ month. The
deduction of the wage was
done because incomes of
Sapan Mai Kaen Rubber Fund
Cooperative Limited were
dropping by 50% compared
with the same period of the
last year.

Not pay labor wage during
stopping of buying fresh latex
during COVID-19. After coming
for the business since June,
Ban Sai Khao Rubber Fund
Cooperative Limited had sold
fresh latex by selling to the
large fresh latex collecting
center, assisted members by
let members pay no debts
and loans for 2 months of
April - May.

Gave free sacks of rice to
workers producing rubber
smoked sheet when Ban Phru
Chaba Pattana Rubber Fund

group of buying
fresh latex in
particular and was
applying to join
GAP.

Using profits from
the business
activities to pay for
the labor wage and
assisted workers
producing smoked
rubber sheet for an
attempt to
maintain these
workers as well.

In the future, Sapan
Mai Kaen Rubber
Fund Cooperative
Limited would
separateintoa
group of buying
fresh latex in
particular and was
applying to join
GAP.

Waited for the
price situations of
smoked rubber
sheet and fresh
latex. If the price of
smoked rubber
sheet was better,
Ban Sai Khao
Rubber Fund
Cooperative
Limited would
resume selling
smoked rubber.
Looking at the price
situations of fresh
latex and smoked
rubber sheets. If
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Rubber Fund

Cooperative Limited

and Fresh Latex
Collection Center

effects of COVID-19

Countermeasures/adaptation

Business Operation
in the Future

9. Wang Pattann

Rubber Fund
Cooperative Limited

10. Farmer Group Ban

Na Prang Pattana Fresh
Latex Collection Center

rubber sheet,
unstable/fluctuating
rubber markets,
decreasing amount
and price of fresh
latex bought at the
same portion for 30%

a few negative
effects; dropping the
number of customers
because owners of
plantations had hired
alien workers. Some
aliens went back to
their countries
because of COVID-19
and could not return
to Thailand.

a few negative
effects;

dropping the price of

fresh latex; fresh latex

was spoiled because
factories closed
buying fresh latex.

Cooperative Limited turned to
sell fresh latex. Alien workers
producing smoked rubber
sheets were from Laos.
Currently, 3 from 4 alien
workers were working
because another could not
come back from Laos.

Had followed information and
cooperated with factories
selling fresh latex during
COVID-19, tried to pay labor
wage by % of profits specified
at 26v% of profits, and loaned to
spend among members.

strict practices at the
cleanness of fresh latex to
prevent spoiled fresh latex at
all sub-groups and members
came in to sell their products;
reduced meeting; and used
Zoom for an online meeting
among outside working units.

those prices were
going up, resuming

of producing
smoked rubber
sheet would be

carried on as before.

Looking at the price
situations of fresh
latex and smoked
rubber sheets. |If
those prices were
going up, resuming

of producing
smoked rubber
sheet would be

carried on as before.

improving rubber
production by GMP
and GAP standards
to cover all 350
members which 30
members have
been participated
currently;
developed to be
FSC center for fresh
latex collection,
rubber woods, and
firewoods; reduced
production cost of
members;
promoted rubber
breeds; provided
production factors
for members;
promoted applying
of fertilizer by
values of soil
analysis; promoted
farmers to have
supporting careers;
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Rubber Fund
Cooperative Limited
and Fresh Latex
Collection Center

effects of COVID-19

Countermeasures/adaptation

Business Operation
in the Future

11 Khlong Hoi Kong
Fresh Latex Collection
Center

12.Ban Chak Sarn

Buying Fresh Latex
Point Ban at Khlong Hoi
Klong

13.Samniang Fresh

Latex Collection Center
at Khlong Hoi Kong

a few negative
effects; business was
on with a lower
number of customers
came in to sell fresh
latex because
Burmese customers
still could not come
back to Thailand

a few negative

effects; lower number

of customers. the
lower amount of

fresh latex production

for 50 %

a few negative
effects; falling price
of fresh latex at the
beginning of COVID-
19; farmers had
anxiety and labor did
not come to work as
usual because being
afraid of infectious
disease

Reduced working hours from
7:00-12:30 hrs.-7:00 -11:00
hrs. because of the low
number of customers.

Fresh latex had to stay over
for 2-3 nights before selling
and reduced labor wage from
200 baht/day to 100 baht/day
during March to June

Had managed sanitation to
handle infectious disease and
relocated sources of selling
fresh latex

and provided
farmers budget to
grow vegetables

More loans for a
particular latex
collection center
from the

government sector.

Looking at the price
situations of fresh
latex and smoked
rubber sheets. If
those prices were
going up, resuming
of producing
smoked rubber
sheet would be
carried on as before
Have more
customers to buy
more amounts of
fresh latex

Remark: Indept-Interview from9 rubber cooperatives, 4 fresh latex collection centers

3.5.2 The Adaptation of Rubber Factories and Rubber Companies

3.5.2.1 Adaptation of Management and marketing situation
The adaptation of rubber factories and rubber companies under COVID-19 pandemic

are showed as following; (1) no problems were effects to fresh latex and concentrated latex
as restaurants and hotels did. During the country was locked down, fresh latex had been still

coming into the factories. (2) no closing of factories because fresh latex had been still coming
into factories. This meant that farmers were out for tapping rubber. Farmers were not locked
down themselves staying at their homes. Farmers would stay homes because of the
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defoliation season with a low amount of fresh latex as well. (3) the effects were to 20 % of
farmers who had hired alien workers. Alien workers had been to their countries and could
not come back to Thailand. The effects were also to factories because of the low raw material
of fresh latex. (4) factories needed more concentrated latex but were to be an oversupply of
that. Factories pressed an order to buy as much as possible of fresh latex and would produce
by the full load at100%. However, the consumptive use was increased only at 20% which was
not that high. (5) for the price of fresh latex that was higher than that of smoked rubber sheet
because the concentrated latex was in need, consecutively. The low supply of fresh latex was
in the defoliation season and opening of tapping rubber was just resumed. Tapping rubber
was very late because of the drought and return to the countries of alien tapping workers.

Effects were also to entrepreneurs doing business with concentrated latex who had to buy at
a higher price. These entrepreneurs needed to do futures trading with the risk of profit loss.

(6) exporting at borders had more difficulty and lateness. Factories with a low stock of
concentrated latex would delay buying fresh latex. However, farmers still had been out to
tapping rubber and sold their fresh latex. At first, there might have anxiety, panic, and the
falling price of fresh latex, but the price of fresh latex was up and higher than those of smoked
rubber sheets. (7)demand had been lost a lot. After transporting out of goods, entrepreneurs
had concerned about collecting revenues that might cause effects to demand for 6 months.
504 of all plantations could have tapping rubber according to the news. If the government let
those alien workers come back into Thailand or rubber price was going up, more tapping labor
would go back to tapping rubber. This might help increase more supply than demand. (8) future
problems might occur as the following issues: customers and business had liquidity; business
went down; exporter had more risks. For example, in the case of Brazil when entrepreneurs
had exported productions to Brazil which in the situation of COVID-19, entrepreneurs had to
pay an advance at 100%instead of 30-50% with the reduction of buying productions from 1,000
tons to 500 tons.

3.5.2.2 Adaptation of Entrepreneurs:

The study were found as the following;(1l) entrepreneurs of concentrated latex

mentioned that opportunity of human behavior was changed and needed more rubber gloves
would increase demand for concentrated latex which would be a positive effect on those. One

thing that needed to be ready was to compete with Vietnam and China. (2, the meddle stream

business had to get rid of the risk not by reducing the number of labor but had to reduce costs
in the factory and production process. The reduction of producing power might be left for only

80%.The percentages of customers having no risk and having risks were needed to be analyzed.
(3) Sri Trang Agro-industry Public Company Limited had the tendency of producing rubber

gloves and delayed producing block rubber and rubber sheet because of block rubber markets
in China. China had low traveling and low producing new cars which need of tires was lower

to 60% of using natural rubber. Then Sri Trang Agro-industry Public Company Limited had
adapted to increase producing rubber gloves. For the whole image, the demand for natural
rubber should be falling, and the price should be down as well.

3.5.2.3 Suggestions Requested from the Government for adaptation:

The study were found as the following; (1) the government should increase business
liquidity, increase more credit for rubber business, and increase the financial amount. These
would help the ability of entrepreneurs to keep more rubber stocks. (2) beginning of COVID-
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19, entrepreneurs had not seen any government or RAOT measures for helping entrepreneurs
or even supported rubber prices. Then Sri Trang Agro-industry Public Company Limited would

like the government to give credit to entrepreneurs. (3) the government did not pay attention
to the rubber. Government just had mentioned only masks and nothing of saying about rubber
glove shortage. 4) more downstream industries should be created for adding values of fresh
latex.

3.5.2.4 The adaptation for the vision Industry Business in the Future:

The study were found as the following; (1) For block rubber, the demand for tires
should be back as of before in 2019. There would require more than 10 years that the
government had to plan how to handle the situation instead of price orincome compensation
for farmers. (2) The downstream productions of concentrated latex such as rubber glove,
condom, and rubber band should be in great demand because of the infectious disease. (3)
The whole image of rubber prices would be stable. The block rubber price would be down.
Rubber consumption would not be going up. The proposal of more downstream industries in
Thailand seemed to be in contrast to matters. (4) Farmers would be able to sell more fresh
latex again.

4. Conclusions

From the results of this study, synthesis of some major issues for the effects of COVID-
19 to farmers could be concluded as the following (Figure 10); (1) Using Labor in Rubber
Plantation: For the small-side rubber households, the pandemic COVID-19 had no effects on
the change of using labor type and the number of household labor. Labor used for rubber
plantations was still household labor for an average of 2.0 workers/household. Two workers
were husband and wife. Hiring local tapping labor had no problem of stopping tapping rubber
except for those farmers with the large rubber plantations and using hired alien workers. The

study found that measures of borders closures at the end of April 2020 made alien workers
go back to their countries and could not come back to work in Thailand. Owners of rubber

plantations resolved the problem by using local labor. Some rubber plantations stopped
tapping rubber. However, the portion of large rubber plantations was quite low in this studied
location. Furthermore, some households had more labor because of the effects caused by

being unemployed or temporary closures of business in the service sectors of tourism and
industry. A small amount of labor was moving back to the agricultural sector in the community

and would be ready to move out back to their previous jobs if the economic activities were
carried on as usual, (2)Using Technology in Rubber Plantations and livelihoods: Pandemic

COVID-19 had no effects on technology change in rubber plantations but had effects on the
accelerating rate of digitalization for agriculture and digital living. This meant that some
farmers used online-market-channel service with different media, and farmers' digital markets
to expand agricultural products increasingly. During March-May 2020, farmers had consumed
more digital media and used digital channels as their main communication to reduce face-to-
face meeting among neighbors in communities,( 3) Production and Rubber Plantation
Management: All farmers had still produced and sold their products at the buying points as
usual with no effects of COVID-19. One part of this might because of government measures

with providing facilities that let farmers do tapping rubber and transport products to the
buying points as usual. Furthermore, farmers had more time to work with their rubber

plantations and other agricultural activities instead of having social activities. For example,
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farmers had weed control, applied fertilizer, grew vegetables, grew fruit plants, and raised
livestock,(4)Selling Rubber Production: All farmers were able to transport products and sold
at the fresh latex buying points with no stopping of buying observed. These meant that all
products could be sold at rubber markets as usual. However, news of rubber factories closures

or stopping buying fresh latex might create anxiety and panic to farmers and some buyers
might delay buying products at some short moments. By the end of March 2020, rubber

trading as usual. Most farmers had changed their healthy behaviors recommended by the
government sector. For example, farmers were wearing masks while coming to sell fresh latex
at the buying points, and (5) Falling Rubber Price and Uncertainty: During the beginning of
January - February 2020, price of fresh latex had been for an average price at 41.0 baht/kg
before fell to 35.0 bahtkg at the end of March equal to -14.62%/month and price still had been
at a low level at 36.0 baht/kg during April. After that, the price was going up to 42.0 baht/kg in
May. The price level became to be the same as the time before COVID-19. The major factors

that had effects on the falling rubber price were demand shock and decreasing supply of
rubber because of tapping panel closure season. Need for more rubber gloves for health care

made rubber price recovered up. After the situation of COVID-19 was controllable, and even

rubber was recovering, but the price of fresh latex was still lower than the rubber price in 2019
at an average price level at 50.0 baht/kg. In the same period, the price of raw rubber sheets at

local markets had a fluctuation in a downward direction and did not recover until July 2020.
During the beginning of January - February 2020, the price of raw rubber sheet had been for
an average of 41.6 baht/kg before the price fell to the lowest price at 35.2 bahtkg in April 2020
equal to -15.4%/month. Also, the price still had an average of 35.8 baht/kg during May - June
with an observation of price recovery sign of raw rubber sheet. The major influence factor

was demand shock in the vehicle industry that had delayed or stopped producing vehicles all
over the world. Vehicle sales were dropping lower than 80.0% which led to the decreasing need

for smoked rubber sheets used for the tire industry. Famers who had been used to produce
raw rubber before turned to sell fresh latex.

Falling
Rubber Price
and
Uncertainty.

Production and
Rubber

Selling Rubber
Production.

Plantation .
Management. ~ _______
" Effects of '~ '
,-' COVID-19 \\
\ to Rubber 1

‘ *-_ Farmers. //"

Using Technology in
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and livelihoods.

Using Labor in
Rubber Plantation.

Figure 10 : Synthesis some major issues for the effects of COVID-19 to Farmers household

For the farm household livelihood adaptation, The falling or rubber price due to
COVID-19 had effects on the decreasing incomes of farmers lower than -30.0% compared to
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2019 which were the major effects that affected the livelihood of farmers who had to adapt
themselves.Then there can classified into 3 major formats as the following.(1) Adjustments of
consuming format conformed to incomes and financial status of household with the following
selective strategies: reducing unnecessary household expenses and luxurious things; cooking
meals for household consumption; buying only needed glossary; growing food plants/home-
grown vegetables around the house; and exchanging food. The perception of risk according to
the prior rubber price crisis let most farmers have changed the format of consumption,
previously, (2) Adjustments of the financial plan and financial management: most farmers
had quite high debts and tried to keep the saving level; most farmers selected to extend more
time to pay debts; adjusted debt structure; planed to pay debts; and increased liquidity by
selling highly-liquid assets such as gold, etc,(3) Increase sources of incomes and increase the
variety of production activities: some farmers had initiated plan to adjust the production

system that would have more varieties of agricultural activities; farmers raised poultry, pig,
bee, goat, and cow in rubber plantations to reduce the dependency of only incomes from
rubber plantations; and farmers sought more incomes from the outside sources of agriculture
such as selling goods, opening food stall, and being hired for agriculture. Adjustments of the

production system with more varieties might depend on the conditions of agro-ecosystem,
capital, labor, and support market. Then the portion of successful farmers was quite low,
concretely.

For the adaptation of Rubber Traders (sub trader, fresh latex trader, farmer group,
and RAOT Cooperatives, the results of study were as the followingFigure 11,: (1) Shortage of
Alien Labor in Smoked Rubber Sheet Factories:All RAOT cooperatives had received the effects
of the labor shortage problem. Pandemic COVID-19 was the cause of alien labor moving back

to their countries and could not come back to work as usual which affected business operation
closures of smoked rubber sheet factories until today. For solutions of this short period, all

RAOT cooperatives had selected to stop producing smoked rubber sheets. For those having
alien labor would adjust to let alien labor help work with trading fresh latex. However, labor

wage and livelihood expenses would have to be reduced according to the efficiency of RAOT
cooperatives. Sub-traders who had hired local labor had no labor shortage problem.Somehow,
lowering the amount of fresh latex, some sub-trades had to reduce labor wages, (2) Less
Amount of Fresh Latex Production that Lowered Incomes and Liquidity: All rubber traders
had less amount of fresh latex for 30-502% compared with the year 2019 from March-May 2020.
Causes of this were tapping panel closure, having no hired tapping labor, and having a low
number of members who came to sell fresh latex because of pulling out memberships from
RAOT cooperatives. Some causes were the effects of COVID-19. However, most rubber

plantations came back to open tapping panels in June 2020 which helped relieve problems
aforementioned in a better direction, consecutively, (3) Marketing Risk and Rubber Price
Fluctuation: For the whole image, the fresh latex price was lower than -30 compared with the
same period in 2019. The pandemic COVID-19 had affected obviously to the price fluctuation
and marketing risk from March - April 2020. The price of fresh latex had been falling
consecutively from 41.0 baht/kg to the lowest point at 35.0 baht/kg before the price was
recovering up since May 2020. Meanwhile, there had been closing of buying fresh latex
companies at some periods. All rubber traders had recognized the high risk of the demand
shock before that they had to receive more marketing risks. Following information closely and
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adjusting to buying from the concentrated latex factories would be the major marketing
strategy,( 4 Focusing on Business Adjustments to Reducing Expenses and Keeping
Liquidity:-Most rubber traders had adjusted their business management methods by focusing
on reducing expenses, reducing risk, and keeping liquidity because cooperative members had
less ability to pay back the loans, pulled out cooperative membership status, withdrew savings
of members from cooperatives, had less amount of fresh latex, and had lower incomes. These
made all rubber traders had to reduce all expenses (e. g labor wage, operation cost,
transportation cost, allowance, etc.) and then focused on liquidity to move business
operations forward.

Marketing Risk and Rubber Shortage of Alien Labor
Price Fluctuation. in Smoked Rubber Sheet
>‘ Effects of COVID-
19 to Rubber v

Pane =

Less Amount of Fresh Latex
Production that Lowered
Incomes and Liquidity.

Focusing on Business
Adjustments to Reducing
Expenses and Keepina

Figure 11: Synthesis some major issues for the effects of COVID-19 to Rubber Traders (sub
trader, fresh latex trader, farmer group, and RAOT Cooperatives) and their Adaptation

5. Discussion

The adaptation of supply chain of rubber upstream business in the studied locations
was shown in Figure 12 composed of farmers, fresh latex traders, and concentrated latex
factories. All farmers had produced fresh latex before they sold production for 10% to

cooperatives and 90 to sub- buyers at the local markets. These sub-buyers had to buy fresh

latex at scattered locations and natural groups that included all farmer groups having fresh
latex collection business. All fresh latex would be sold to the large trading buyers called fresh

latex collection center and some would be sold by auction at the Central Rubber Market in
Songkhla. All products would be resold to concentrated latex factories which transformed

fresh latex into concentrated latex. Most concentrated latex would be exported to the main
global users such as Malaysia and China, some would be sold to the internal users of Thailand.
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Figure 12: The supply chain of rubber upstream sector in Study area.

In addition, it is indicated that under the pandemic COVID-19 had effects on 4 parts of
the supply chain of rubber upstream sector which were product flow, cash flow, and data flow.
The whole image of analyzed results indicated that during March-May 2020 (compared with
the same period in 2019), COVID-19 had effects that had effects not quite severe to issues of
product flow and data flow but had quite severe to cash flow. Most farmers had adjustments
in producing activities, using production resources, organizing internal management,
marketing, and adjusting the business plan like the above details. The results of adjustments
found were at a satisfying level with high resilience to cope with the unexpected hazard of
COVID-19 as the following details.

1) For the product flow and interactions among players, the study found that
production activities in the supply chain had been operated as usual without stopping the
production. Decreasing rubber production was because of tapping panel closure according
to no-tapping season and having business plan adjustment conformed to the risk expected
to occur. For sub-farmer groups, they would have production activities as usual. This meant
that farmers could have tapping rubber as usual (some farmers closed tapping panels during
this period, except for those large rubber plantations having problems of the alien worker
shortage. Alien workers had gone back to their countries and could not come back to Thailand
which some plantations had to stop tapping rubber. However, the large rubber plantations
selected for this study had used quite a small portion of alien workers that did not affect the
amount of fresh latex production loss from the system. Most farmers had opened tapping

panels since the end of April 2020 which amount of fresh latex production was back to normal.
All fresh latex production was sold to the local buyers as usual. This could be said that all local

markets were in business operation such as cooperatives, RAOT, farmer groups, and fresh
latex traders. No traders had directly stopped businesses due to the effects of COVID-19.

Marketing activities (trading, product transportation, delivery, etc.) had been operated as
usual. However, measures of lockdown and restrictions to the normal cross-provincial border
movement of people had effects with the late goods transportation at the beginning period.
Rubber traders had adjusted business plan that would focus more on risk management and
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closely followed market change. Most RAOT cooperatives had stopped producing smoked

rubber sheets because the price of smoke rubber sheet was going down and turned to sell
fresh latex for a better price. All fresh latex was sold to the concentrated latex factories. The

results of the interviews indicated that no concentrated latex factories had stopped at this
period. The concentrated latex factories might have some problems with goods transportation

and more marketing risk. Then business management had to focus on reducing the production
cost, increasing efficiency, and increasing the health care of staff. All factories had adjusted

the production plans that would focus on selling concentrated latex and risk management of
global market fluctuation, falling rubber price, and demand shock. Some companies had the

business opportunity to expand more production power of their concentrated latex factories
and to process rubber glove products because of the rapidly increasing demand for rubber
gloves.

2) For the cash flow, this study would consider the rubber price and incomes of players
in which this study found that cash flow had not stopped but delayed (all rubber products
could be sold to the market with no stopping of buying and had the market price, daily). And
also, there were negative effects after rubber price was falling, incomes were down, and
economic damage had direct effects to rubber business not less than 3,000 million baht
(calculated from marketing value of only exporting products,. For farmers, the study found
that the rubber price level was falling which affected lower household income than -30.0%
compared with income of the same period in 2019. Farmers had adjusted themselves by
focusing at (1) Adjusting consumption format conformed to income level especially for those
unnecessary household expenses,(2) Adjusting plan of household financial management
especially by extending the period of paying debt and re-planning of paying debt, and(3,
Increasing the diversity of production activities to increase household incomes. Most farmers
had focused more on increasing the diversity of agricultural activities and recognized that the
financial risk was still at a high level.

Rubber traders also had the effect of the falling price of rubber and going up of
marketing risk that affected income level and lower level of liquidity. Most farmers had

adjusted business plans to cope with the occurring effects. Marketing risk and rubber price

fluctuation were major factors that had effects on decreasing unnecessary expenses, reducing
hired labor, adjusting rubber business strategy, and adjusting business plan with focusing on
fresh latex trading. For the whole image, the incomes of traders were lower than 30%

compared with the year 2019.
3) For concentrated latex factories and exporting companies, the study found that

business profits would depend on the level of rubber price, rubber demand in foreign
countries, and trading contracts among foreign contractors and production cost control.

Entrepreneurs who had agreed to sign futures contracts might have more risk from business
partners in the foreign countries who did not make payments according to the contract.

Vehicle producing factories in the foreign countries and measures of lockdown had effects on
the shrink of need for using dry rubber woods block rubber, smoked rubber sheet, and rubber

compound). However, the need of using concentrated latex still had been expanded
continuously which affected business profits of dry rubber factories that might not be satisfied
while business profits of concentrated latex factories were quite good.

4) For data flow, this study would consider only marketing data and marketing da
exchange among players in the supply chain which found that marketing data were
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incomplete with the discontinuity of marketing data exchange and had profit-seeking of
marketing from the unbalanced data during the severe pandemic COVID-19. For example,
news of pandemic COVID- 19 and stopping of producing rubber products of some

concentrated latex factories made local rubber traders lowered the buying price even though
most concentrated latex factories had not enough amount of fresh latex needed for the
factory production and so on. Different channels of online communicating media had a

significant role to increase more approaches of information and the balance of information
among farmers, rubber traders, and concentrated factories. Nevertheless, concentrated latex

factories and rubber traders could approach, follow, and have equal to the change of
marketing data more than farmers who had lateness to respond to the marketing data.
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